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__ Ein ppb 4 yy Royal PREG warts 0 
cation of the Philoſophical Ti ranſattions, take this opportunity to 
| — the Public, that it fully appears, as well from the council · books 
and journals of the Society, as from repeated deelarations, which have 
been made in ſeveral former TranſaFions, that the printing of them was 
always, from time to time, the ſingle act of the reſpective Secretaries, till 
the Forty- -feveath Volume. And this information was thought the more 
neceſſary, not only as it had been the common opinion, that they were 
publiſhed by the authority, and under the direction, of the Society it- 
ſelf; but alſo, becauſe ſeveral authors, both at home and abroad, have 
in their writings called them the Tranſactions of the Royal Society. 
Whereas in truth the Society, as a body, never did intereſt themſelves 
any further in their publication, than by occaſionally recommending the 


revival of · them to ſome of their Secretaries, when, from the particular 


circumſtances of their affairs, the Tranſactions had happened for any 

length of time to be intermitted. And this ſeems principally to have 
been done with a view to ſatisfy the Public, that their uſual meetings 

| were then continued for the improvement of knowledge, and benefit of 
mankind, the great ends of their firſt inſtitution by the * Charters, 
and which they have ever ſince ſteadily purſued. 

But the Society being of late years greatly inlarged, and del com- 
munications more numerous, it was thought adviſeable, that a Committee 
of their members ſhould be appointed to reconſider the papers read be- 

fore them, and fete& out of them ſuch, as they ſhould judge moſt pro- 
per for publication in the future Tranſactions; which was accordingly | 

done upon the 26th of March 17 52. And the grounds of their choice 
are, and will continue to be, the importance and ſingularity of the ſub- 

Jos, or "we advantageous manner of treating them; without pretending 

| a 2 to 
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to anſwer for the certainty of the fade, or propriety of the n 
contained in the ſeveral papers ſo publiſhed, which muſt all reſt on the 
credit or judgment of their reſpective authors. 

It is likewiſe neceſſary on this occaſion to ; CY chat it 22 4 ; 


— 


bpliſhed rule of the Society, to which they will always adhere, never to 


give their opinion, as a body, upon any fubject, either of Nature or Art, 
that comes before them. And therefore the thanks, which are fre- 


quently propoſed from the chair, to be given to the authors of ſuch pa- 
pers, as are read at their accuſtomed meetings, or to the perſons through 


whoſe hands they receive them, are to be conſidered i in-no other light 


than as a matter of civility, in return for the reſpect ſhewn to the Society 


- by. thoſe communications. The like alſo is to be ſaid with regard to 
the ſeveral projects, inventions, and curioſities of various kinds, which 
are often exhibited to the Society; the authors whereof, or thoſe who 


exhibit thein, frequently take the liberty to report, and even to certify 


in the public news- papers, that they have met with the higheſt applauſe 


and: approbation. And therefore it is hoped, that no regard will here- 
after be paid to ſuch reports, and public notices; which in ſome inſtances 


have been too lightly credited, to the diſhonour of the Society. 


Ara COUNCIL, January 28, 1773. 


| Reſolved, That after vers LXII. the Philofo ophical Tranſaftions be 
publiſhed twice in à year; the firſt publication to be of the months of 
November and December of the preceeding year, and January and Fe- 


5 bruary of the current year, as ſoon as may be after February, under the 
name of the © firſt part” of the volume: and the ſecond publication to 


be of the remaining months unto the receſs of the Society, as ſoon as 
may be after the RY under the name of | he « ſecond part” of the 


volume. 
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XTRACT of aLetter from Dr. John Ingenhouſ?z, 
F. R. S. to Sir John Pringle, Bart. P. R. S. con- 
5 * zaining ſome Experiments on the Torpedo, made at Leg- 
r. horn, January 1, 1773 (after having been informed 
of thoſe by Mr. Walſh). Dated e March 27, 
1773. e 
3 II. An Account of Two Giants Cauſeways, or Groups of 
x. priſmatic baſaltine Columns, and other cnrious vulcanis 
TConcretions, in the Venetian State in Italy; with ſome 
7 Remarks on the Cbaracters of theſe and other. ſimilar 
it Bodies, and on the phyſical Geography of the Countries in 
doyobicb they are found. Addreſſed to Sir John Pringle, - 
Bart. P. R. S. by John Strange, Eſg. F. R. S. p. 5s 
III. Anu Inquiry to ſhow, what was the ancient Engliſh 
Weight and Meaſure according to tbe Laws or Statates, 
prior to the Reign of Henry the Seventh. By Henry 
Norris, E/quire. Communicated by Dr. Brockleſby. 
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; IV. V. The Deſcription of a an Apparatus for impregnating W Wa- 
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Fer with fixed dir; and of the Manner of conducting that 
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v. Account of a Muſical Inflrument, A2 was brought y 
Captain Fourneaux from Se Ile of Amſterdam in tbe 
South Seas 70 London i in the Year 1774, and given to the 
Royal Saciety. By Joſhua Steele, Blqgire, ma Letter 


to Si John Pringle, Bart. . HAK. $. al * p- 67 
VI. 0 Remarks on a larger wy of Reed ' Pipes Jon; the Ile 


r a : 5 _ 

* II. D Deſcription 72 55 a nerv Dippin gen edle. 55 6 Mr. J = 
Timer, of Penſacola, in 4 Teuer to Sir * Pringle, 
Bert P. RS. . 79 

vil. Bill of Mortality for Cheſter for the Fe ear 1 1773: By 

J. Haygarth, M. D. F. R. S. P. 8 

, Experiments on a new Colo uring  Sub/lan ce © from tbe 

ebe of Amſterdam in the South. Sea. Made by Mr. 

Peter Woulfe, F. R. 5. at the Bets of Sir Jo ohn Fraggle, : 

Barr. R N. 4. 5 . 91 

8 Experimen ts and Obſervations on che Gyr mnotus Elec- | 

© "tricus, or Elæcirical Eel. By Hugh Williamſon, M.D. 
Communicated by John Walſh, Egg. F. R. S. p. 94 

XI. An Account of the Gymnotus Electricus, or Electrical 

| Bel. In a Letter From are Garden, M. D. 

Fi. R. S. 10 John Ellis, Eig. F. R. S. 5 

XII. Experiments and Obſervations in an heated Room. 

By Charles Blagden, M. D. F. R. 8s. P. 111 

5 . . XIII. The 
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XIII. The ſuppoſed Effet? of boiling upon Water, in di of ing 
it to freeze more readily, aſcertained by Experiments. 
By Joſeph Black, M. D. Profeſſor of Chemiſtry at Edin- 


burgh, in @ Letter to Sir John Pringle, Bart. Pe R. . 
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XIV. re on the Dipping Needle, made by Deſire 
of the Royal Society. By Thomas Hutchins. 
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XV. 4 Meteorological Journal for the Year 1774, rept at 
the Royal Society's Houſe by Order 'F the Preſident and 


. 4 -”, _ 


D * 
| = = . re nm nnrty 5 


Td ck Termins eig 7 70117 2 DIFAUEUD2S 2g SodT 
I ran too nn naar — 7 


3 FTFY B IVI * 11 4 © | M 49% 757 5 un "ry 


TROY 7 22 7 £ - * ; 
_ 1 4 an ne " ” N ; 
ri 7 730 gyro rery aq {& 14 I rncyt. > A ener 


—— 


5 ct! 9 [I 1118 1 CR 7 MEE * 


0 7 N 1 S £15 


Of Doi dvd om 127170 391 10 owt 


rt! * 903 90h 7 


H 


9 n e +» 


fit eobgqio! 17 *0- 


Ty "NSA e T 1 0 * 8 


7 


Aaffiocf) Dolle beet 5111 10 2 Dit od 28 esibod HG owns 


8 


* * 
— _ . wag, or 2 6 N „ 8 
1 41 1201 bie ca vd I WW acer 
4 4 F4 1 n & & — 0 + & awe 4 3 e my of — * 9 <'4 — 41 * \ \ 1 N 5 4 | - * "4 : : 1 1 if . 1 1 439 WW 
- L — * A 1 : . . 4 
| | P” 4 am N 15 7 * Py, * N 
— * 1 RY + * * _ * I * wits. 1 a you — * "WP: + 2 * N 1 — 0 ; 
PF 4 » as — = he#- > . I Þ 4 WB; 
” 4 
%..# 
4 . - - p 
: * : * 
a 1 | , # ESE TS 5 af *+ 7 r „ 2 E% ry 227 * $ * ow * „ 
+ 414 14 4&4 . 4 a. a & 4 & wtf +. WI Cant _— 44 = 1 4 ; 


rer mar ON Jer; S 5 rag 
1 1911411414 OLL K31)L ifogs PONY 


pf Loren , John ET 
Pringle, Bart. P.1 e Jong Ex- 
Torpedo, = V Lechorn, January 
15.1773 28 having been in forms of thoſe x Mr. 


Wag. Mie e Mare LE 17 I: er 


Rodle Nov. 19, 8 I ook gan no , A we'd to my 
%  {£A-Jodgings at Leghorn, I hired. a fiſh- 
ing veſſel, called a tartana, with eighteen. men in her, | 
and went out twenty miles to ſea, whe | 
muddy, and where thoſe fiſh are chiefly to be found. We 
caught five; of which, four were about a foot in length, 
and the other of. a ſmaller ſize. Before the nets were 
taken up; I charged a coated jar by a glaſs tube, and gave 


ohn Prin 


a ſhock to ſome of the ſailors; who, all told me, they felt 
B 


the 
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out of — water. As Hon ne wide quantity of TT 
caught was hauled up upon deck, I put the en im- 
|| mediately into atuhyfillgd y pyth.leqpyater, | my 
„ two or three other fiſhes, which? I found n 
| _ their company. I took one of the — in my — 
b that my thumbs prefſfd gently the ypper fide of thoſe 
two ſoft bodies at the ſide of the head, called (perhaps 
very improperly) mwuſcult falcati by REDI and LoRENZ INI, 
vhilſt my forefingers preſſed the oppoſite ſide. _About 
one or two minutes after, I felt a ſudden trembling in 
my thumbs, which mp no o further than my hands: 
1 this laſted about tw t two or hree fecorids. > After ſdinè ſel 
| conds more, the fa me deubiig was felt ag. Some- 
| times it did notre eturn in ſeveral minutes, and then came 
. again, at very different intervals. Lenne J felt the 
g trembling both in my firige 1s and thumb. Theſe tre- 
mors gave me the ſame — as if a great number 
of very fmall electrical bottles were diſcharged through 
my hand very quickly one after the other. The fiſh oc- 
caſioned the ſhock, or trembling, as well out of the wa- 
ter as in it. Theſhock laſted ſometimes ſcarce a ſecond; 
| ſometimes two or three ſeconds. Sometimes it was very 
«weak; at other times ſo ſtrong, that I was very near being 
+, obliged to quit my hold of the animal. The torpedo 
— Having given one ſhock; did not ſeem to loſe the power 
of e ' giving another of the ſame force ſoon again; for Job- 
5 „ ſerved 
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r were ſtronger at laſt nin the 
beginning; and this was the ſame when the iſh was um | 
der water as hen kept out of it. , . The prefluxe of my | 
fingers, more or leſs ſtrong, did nat ſeem to make any al- 
Bae in the powers of the torpedo. ,,,, Applying a 
is chain eee e LI Wr 


chain. for a ſpace « of ti 18 1 in "mhich I pt perceive aa 4 
firgke'®, This was probably, qwing.ta the. weakneſs of, 
the fiſh. in winter; 0 e Pens oh 


— pig Ty The Ka bag gee 
a clean and dry filk ribbon, it attracted no light bodies, 
ſuch as pith-balls, or others, put near it. A, coated bot- . 

tle applied co e, thus ſuſp , did be- 
come charged. When the fiſh gave the ſhock in the 


When pinced with my mails, it did not give m more or | 
fewer, ſtrokes than when not pinced. But by folding bis 


| "72 ) Dr. Ends Mente al hs! felt n no Mock, t bug . * für the animal, 
by the contortion of its body, give « one. to che chain. At ett be did fan 
to know, that though the ſhock would be communicated by a rod of any metal, 


enn 


nuity, EO 
B 2 body, 
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; member well, four very larg 


pee obferve whether theſe ſoft b 


And i ever any 
2 better fexſon, I malt not fail to 2 — obo 


ts 
toes er twniitg le wbt fide to bis left fide; I felt more 


frequent ſhocks. Pr. DRUMMOND made theſe” "oi pt 
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e We of wt wpedos, and fommd, 3f1 . 
e bundles of nerves, yen 
fidewatrds from the head itito the two ſoft bodies 
rHſcull falcati, and attributed by dente ramifications 


ders of a datplebrk! Veiel 5 which Sms 
tute the material part of theſe angular bodies that 

Sen to be the reſervoirs of the electric 

cylinders are parallel to each othes; and Have Weir rec- 

tion from the under to the upper fide of the fiſh. 1 did 


gives 4 Köck; bur 1 f ſpect t 
opportunity to make 2 Vesta, 
more expetimetits, and repeat, with more care, thoſe al- 

ready made. But though 1 have not been fortunate 
enough to find any othier tha What'is above mentione d. 
t it my duty to inform Fot! of wist Tk Ave 
-5pted, ; Howfoever incomplete wh my Tefearches have 

further opport 
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1 daſatine Columns, and other curious vulcanic 
_  Concretions, in the Venetian State in Italy; ; with ſome 
'  Renpatks an the Cbaracters of | theſe and other ſimilar 
Baue un on the phyſical Geography of the Countries in 
 - ebich they urs found. Addreſſed to Sir John Pringle, 
nnn n 
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2 AVI NG had ſorne catisfaRtion f in the 

> 41 1 difcovery of two groups of priſmatic 
baſakine columns inthe Nenetian State in Italy, Ithought, 
; that an account of them might poſſibly prove acceptable 
to you, smn, and to the other learned members of the 
Royal. Society. I therefore take the liberty of tranſmit- 
ting to you he preſent, together with accurate drawings 
of theſe chiſewrays, requeſting of yon to communicate 
them to the gentlemen of the ſociety, ſhould you think 


thiey nicrn ee I _ firſt, * explain 
ee the 


oc! +443) ad £233 La tz 
| Redde, Nov. 24, 
2774 | 


the two drawings; yy ho add fuch obſervations 2s 


have occurred to me, upon conſidering more particular» 
Iy the curious originals which they repreſent. 


NN. topographical viõ of A part uf the u, 
eaſt fide of a hill, called Mor ER Rosso, about ſeven miles 
Aiſtant, nearly Wuth, from Padua, in the Venietian State 
im Italy, and I mile th the weſt of AAο a village well 
known; from the celebrated hot baths of that man 
wliüch are fituated at half a mile s diſtance to the ſouth o 
it. This view. particnlarly repreſents a natural range of 
priſmatic col ſumns, of different ſhapes and ſizes, which 
are placed in a direction nearly perpendicular to the ho- 
* . rizon, and | parallel to each other, much reſembling that 
e the famous Giants Cauſeway i in Ireland, called 
| THE ORGANS, as may be ſeen at Eig. a, in the Dr 
pect of that Cauſeway, engraved by-Vivares, after f 
Mrs. S. Drury's excellent deſigns. N. 2. 15 a | fapilar 
re preſentation of the weſt ſide of another baſaltine hill, 
ealled IL MONTE DEL DIAVOLO, or the DE 
San Giovanni en, ao in- ho Ve iet 


* * 7 4 v : * * 0 % 7 3 7 ct : 
2 8 ; 8 4 1 N > Nee 3 "on - 2 „ 2 2 % AN „ 
: * . 3. of? 8 £ — N 28 8 3 da & * IT: ne LAME 
_ * 8 d £5 y <1 par a — 2 tak «.45.-;, N * 
- = 3 at; | 8 8 i 
mY 10 +. PI * N 


an . . 6") uy along the ade f | the Hill, not mlike 
the group repreſented under the rock, marked Fig. 9. in - 
Mrs. dxunY welt proſpect of the Giants Cauſeway This: | 
| drawing, however) repreſents only a parti of the Gsufe- 
Way of San Giovanni, vyhich continue: along the fide of 3 
Aa 2 2 in the ſame manner; to: a conſiderabl 
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_ Aigtante.[: Though the columns of both-theſe hills are 
of the fumple, or umieinted ſpecies, Corneus cry/falliſatus 
priſmationtviateribus inordinatis, w AUGER, yet they dif : 
fer. veryiremarkably-from-each! other in many reſpects; 
but principally am heir fem and the texture and qua- 
lity af cheitt parts. Tbhoſe of San Giovanni commonly ap- 
ꝓroachꝭ a circular form as early as · their angles will Per- 
mit; hich is. alſo obſervable in the columns of the Gi- 
ants Cauſe way, and. of moſt, other baſaltine groups. On 
Bae contrary,” theſe of Monte Roſſd rather affect an ob- 
Jong or oval figunez as may ibe mare particularly obſery- 
ad n the annexed repreſentation of one of them. The 
amps of San Giovanni meaſure, one with the other, 
near a foot in diameters non d they vary much in their 
aeg hang. this is pften the caſe 
and is particularly obſervable in that of Monte Roſſo, 
wheſe columns ſometimes equal nearly a foot in diame- 
ter, while others ſcarcely, exceed three inches: the com- 
mon width of them is about ſix or eight inches. They 
differ, therefore, very conſiderably in ſize from thoſe of 
the Giants Cauſeway; ſome of which, as is well known, 
meaſure two feet in width. I can ſay nothing certain 
concerning the length of the columns of San Giovanni, 
ſince they preſent only their tops to view; the remaining 
parts of them being deeply buried inthe hill, and in ſome 
places intirely covered, as may be ſeen in the drawing. 
The columns of Monte Roſſo, as far as they are viſible, 
n e from ſix to eight or ten feet in 
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which is alſo a fmall fize, when Sanieren with che height 
of thoſe of the Giants. Cauſeway, ſorne of which meafure | 
near forty feet. The columns of the Venetian groups 
-manifeſt, however, all the varieties of priſmatic forms, 
that are obſervable in thoſe of the Giants Cauſeway, and 
other fitnilar groups. But chey are comtnonly either of 
five, fix, © or {even ſides; ; and the hexagonal form ſeerns 
t A; miſtake not, is alſo remarks 
able in the Gian JE 3 in mot 
others. Nor is bs 16s ddifferenee in the texture arid 
liti es of theſe columns, than in their forms. :Thoſe 
X anni-preſent a ſmooth ſurface, and{{whon 
b rol ken, ber within of a daxk iron grey — 
feſting alſo a very ſokd' and nen n 44 
characters they hre HPO 
ants Cauſeway; an@thoſe of moſh herd aal 
But the columns of Monte Roſſo are very different 
theſe reſpects. For they have not only u rough, and 
ſometimes knotty ſurface; but, When broken, manifeſt'a 
variegated colour and unequal texture of parts. I have 
broken ſeveral, and have conftantly- found them of this 
heterogeneous character, and conchude, that the reſt are, 
as uſual, of the ſame; nor ds Fapprehend,' that, arnong 
the whale, there is a fingle column of an uniform colour 
and texture, like thoſe of moſt other groups. They are 
commonly ſpeckled, as it were, more or leſs diſtinctly, 
and reſemble” an inferior ſort of granite, of which Monte 
Roſſo itſelf ĩs formed, and which ſerves as a baſe-to the 


range of columns | in queſtion. 151 Is, in 2 general, not pt quite 
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b Bades the Aljine and Oriental granited an diu Wins: 
times even friable, like the Sarum granites particulis Per- 
rum adberentibus. ANON. Min. 270. n. 1.; or, Saum 
micaceum quartzoſum ſpatoſumque ſubfriabile. LI xx. Syſt. 
Nat. tom. iii. p. 76. edit. Holmiæ 1768. LIN N æus juſtly 
obſerves, that this ſpecies of granite abounds in France; 
for I have lately ſeen large tracts of it in the neighbour- 
ing provinces of Auvergne, Velay, and Lionnois; and 
apprehend, that it likewiſe abounds in the Vivarey, Ge- 
vaudan, and Sevennes mountains; from the affinity ob- 
ſervable in the phyfical geography of thoſe countries. 
But it is equally common in Italy; for beſides Monte 
RKoſſo, the bulk of the Euganean hills in general, of which 
that is a part, principally conſiſts of it; and theſe hills or- 
cupy a conſiderable tract in the plains of Lombardy. It- 
is alſo common in the Tafcan and Roman States; the 
mountain cloſe to Viterbo, on the road to Rome, is in- 
tirely compoſed of it. The Italians call it Granitelo, and 
it much reſembles the Lapis variolatus deſcribed by 
ALDROVANDOUS in his Muſeum Metallicum. Though 
partial ſpots of this granite are often friable, efpecially 
about the ſurface, yet in general it is very hard; info- 
much, that M. eVETTARD, compares the granites of 
Prance with thoſe of Egpyt®. The columns of Monte 
| Roffo appear therefore of different character from any 
| hitherto deſcribed by mineralogiſts, who only mention 
thoſe of an uniform colour and texture. It has been 
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quality and texture with the columns themſelves; which 


affinity I have conſtantly obſerved between other ſimi- 
lar baſaltine groups, and the maſſes to which they be- 
long. It is not therefore extraordinary, that the ſame ' 
mould alſo be obſervable, between the columns of Monte | 


| Roffo, and the ſort of granite rock on which they ſtand, 


and with which they ſeem, in a manner, intimately con- 


nected. For it is further remarkable, that the maſſes, or 


rata, of this granite, though irregular, are yet ranged” 
nearly in the ſame direction with the columns above 
them; as may be obſerved, if I miftake not, even in the 


drawing. But the great ſingularity here is, that ſuch à 


range of priſmatic columns ſhould be found bedded, as 


it were, in a maſs of granite, and compoſed nearly of the 
ſame ſubſtance; of which I never yet ſaw or heard any 


other inſtance. This circumſtance ſeems therefore to ren- 
der the cauſeway of Monte Roſſo more curious and ſin- 
gular than the famous one in Ireland is known to be, 
from the regular articulation of its columns; the ſame 


phænomenon having lately been diſcovered at Staffa, one 
of the Weſtern Iſlands of Scotland. Different groups of ar- 


ticulated baſaltine columns have likewiſe been obſerved 


in the province of Auvergne in France; particularly by 
M. BEOST DE VAMN NES), at Blaud near Langeac; and 


(e) Sage Elemens de Mineralogie Docimaſtique, Paris, 1772, 8 yd. 
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by M--DESMARBSTS, near ie Mont Or. M. SAGE. al 
mentions another near St. Alcon, in the ſame province. 
The Monte Roſſo group is, however, not only curious in 
itſelf, but very intereſting, on account of the great light 
it ſeems to throw upon the origin of granites in general, 
as I ſhall have occaſion to obſerve more particularly here- 
after. It is remarkable that the columns, in the twodif- 
ferent groups of Monte Roſſo and San Giovanni, preſerve 
reſpectively the ſame poſition, nearly parallel one with 
the other; which is not commonly the caſe in other baſal- 
tine groups. For though the principal aggregate, which 
forms the Giants Cauſeway, ſtands in a direction perpen=- 
dicular to the horizon; yet other ſmall detached groups: 
of columns alſo appear in the hill above, that affect, by: 
their poſitiqn, „different degrees of obliquity. Among the 
numerous baſaltine hills of Auvergne and Velay, an. 
France, many of which I have lately viſited, and which- 
ſeem to abound in thoſe provinces more than in any 
other part of Europe, and perhaps of the known globe, 
nothing is more common, than to ſee the columns of the 
ſame group lying 1 in all. poſſible directions, as urregularly 
almoſt, as the priſms in a maſs of common cryſtal. Nor 
1s this variety of poſition ſo obſervable in ſingle columns, 
as in whole maſſes, or ranges of them, which often pre- 
ſent themſelves, in the ſame hill, diſpoſed in different: 
Atrata, or ſtages, as it were, one above the other, many of } 
which allect very corn, 3 and even oppoſite, ———— 


% 


(0) 1 De Ron Delile Edaigs,C Lal Aallographie. Paris, Srg, 1772. 
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Thus, for W I have often men a range of horizon 
tal columns placed againſt another, in which all have 
appeared perpendicular; while a third maſs, adherent to 
one or other of the former, and perhaps to both, has pre- 
ſented itſelf, with its columns obliquely diſpoſed. It ap- 
pears then, that a perpendicular poſition, with reſpect to 
the horizon, is by no means a characteriſtic peculiar to 
baſaltine cryſtallizations, as hath been commonly pre- 
tended. On the contrary, whole groups frequently occur, 
that excluſively affect particular degrees of obliquity; as 
is evident in thoſe of Monte Roſſo, San Giovanni; and 
many others. Nor is even the horizontal poſition, though 
lefs common, to be excluded, as I have juſt obſerved; 
though I have never yet ſeen an entire group of columns 
poſed. Such a group may, however, poffibly be 
found; among the great variety of ſimilar phanomena, 
which thoſe curious and moſt intereſting provinces of 
Auvergne and Velay preſent to our notice. The co- | 
lumns of San Giovanni feem bedded i m a kind of vul- 
ennic ſand, which, in many parts of the hill, intirely 
covers them; nor do I recollect whether any other ſo- 
lid maſſes appear, beſides the columns: theſe, however, 
probably reſt at bottom upon a baſe of baſaltine rock of 
the ſame nature. Nothing is more common, in the pro- 
vinces of France juſt mentioned, than to ſee iſolated ba- 
ſaltine hills almoſt excluſively compoſed of different lay- 
ers of columns, which preſent themſelves in ſtages, one 


— — — : 
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| above the other, often without any other fratum be- 

t twcen them, reſembling, in ſome meaſure, /* magna licet 

| | | | 4 
componere: | 
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eomponire parvis, a huge pile or ſtack of cleft wood. 
Though I do not mean to engroſs this Paper with my 
obſervations on the Auvergne and Velay bafaltes, which 
1 ſhall refer to a future occaſion, yet I cannot quit the 
ſubject without adding a few particular remarks, that 
immediately concern the preſent inquiry. Though 
the columnar cryftallization of Monte Roſſo is the only 
one I have yet ſeen, or heard of, in a mafs of granite; 
yet other groups of columns have occurred to me in 
other parts, that are equally of a heterogeneons fubſtance 
or texture, though different from thoſe of Monte Roffo, 
as well as from the common bafaltes. But I ſhall men- 
tion only one inſtance, as the moſt pertinent to my pre- 
ſent fubject, in the bafaltine hill, called Les Rameaus,' 
near Iſenchaux in Velay. By their form, furface, h. 
ternal colour and texture, the columns of this Hill par“ 
take of the characters both of the common baſaltine to- 
turans, and of thoſe of Monte Roſſo before deſcribed 
They approach nearer to the ſub- Oval than the circutar? 
form; their furface is rough, though not knotty; ard 
though they rather incline towards the dark colour, and 
hard uniform fubſtance, as uſual; yet, on breaking ſebest : 
ral, I found them unequal, both in colour and texture, 
and ſometimes interſperſed with irregular pieces or! 
| patches, as it were, of a heterogeneous hard fubſtance, 
wich, by its mice, and ſmall rhomboidat: eryſtaltiza-/ 
tions, much reſembles a ſort of granite I have frequently” 
ſeen. The maſs, on which theſe columns ftand, is of tiie- 
lame mixed character; and towards the baſe of the-hill, 
a granite: 


hills near Padua, and on the cont 
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a grauite predominates of the ſame nature with that ob- 
ſerved. in, the columns. At. i 15. alſo remar kable, that gra- 


2221 


nite in genergl, throughout Velzvandt the neighbouring 


province af Auvergne, frequently i intermixed with the 


baſaltine, and gthcy common yulcanic bills. I have ob- 
ſerved Ahe lame in, taly,, particnlanly. in the Euganean 
nes of the Roqman with 


the Tuſcan: States, about. Viterbo, Bolſano, Kc. i, which 


| tracts are al moſtly vulcanic. The mountain. of Radico- 


fani, and its environs, with thoſe of Aqua * dente, - 
chiefly. of the ſame charger; and near the lake of Bol- 
lang, by the road fide leading to, Viterbo, is the group of 
priſmatic, baſaltine Kms de bed, by, KIRCHER in, his 


Mundus Sud iert neus, and ed 15 the om one in Ita: 
1y-kngwy to me,beſiden hoſe g ol. the Venetian State. But 


the profuſiqu of baſaltinę phængmena in the Provinces 


of Auvergne and Nelay. i iN really ſurprizing· In a mon- 
_ Ing's ride, of about a dozen or fifteen miles, round Iſen- 


chaux, which is f the center of the Velay baſaltes, I counted: 
twelve diſtinct groups, of columns, i in ſo many different, 
hills, detached, and at a diſtance from each. other; ; and as, 
theſe preſented i themſelves to mj view accidentally, with- . 


out going out of the way in ſearch of them, it is tg be pre- 

ſumed, that many others, in the ſame neighbourhood, 
prohahly eſcaped me, They alſa abound about, Puy, the . 
capitah of Velay, and fill more fo throughont all Au- 


vergne-: Nor is it merely a church, a Hf, ar perhaps 
A — as in other countries, chat f lometinges crowns, ,, 


141 
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the bafaltirie Hills of Auvergne and Vetay: Whole cities 


are built upon them; a remarkable inſtance of which, 
among others, occurs in the epiſcopal city of St. Flour in 
Upper Auvergne, which covers the ſummit of a baſaltine 
ill, and boaſts. a: Giants Cauſeway for its foundation. 
This is more particularly ſeem at the ſouth-eaſt corner of 
the hill, above the bridge, and on the outſide, under the 
wall of the town; which circumſtances I mention, in caſe.” 
the ſame curiofity ſhould ever lead any other traveller 
into thoſe parts. As St. Flour is confined to the Holated: 
ſunimit of a hill, and is very clofely built, the circumfe- 
rence of the walls ſcarcely exceeds much above a mile; 
but the ſame cauſeway continues from under the town, 
on the north ſide, to a conſiderable diſtance through the 
remaining lower part of the ſame hill, upon which the 
hoſpital of the town is built. Under this hoſpital to the 
weſt, and by the ſide of a road leading down inte che 
valley from the town, the cauſeway is quite open tovieds e 
for a great extent, preſenting the moſt conſidèrable ſuitie 
or continued range, of high cohumns, that! ſaw through 5 
out the whole tour. Including the continuation of this*. 
_ cauſeway, under the town, and the remaining part'sf the 
hill, it forms-an aggregate of columns, which; for extent 
and importance, may almoſt be compared with the fa 
mous Giants Cauſeway in Ireland; with'this 1 ad- 
vantage in favour of the Auvergne gtbup} chat i 


affords: 
the foundation to a 'confiderable city. The —— ö 


St. Four differ alſo from any I have yet ſebn Among 


other ſingularities, which I ſtat not conſider at preſent, 
1 oblerved, 


in) 


1 bertel chat heir ſhafts, though of the uſual priſma- 
tie form, are nevertheleſs ſometimes wreathed, or twiſted, 
Jike the artificial, round, and ſpiral columns, that are of- 
ten, though barbarouſly, introduced in buildings. The 
ſubſtance of theſe columns is, however, of the common 
fort; like that of the colunins of San Giovanni, and the 
Giants Cauſeway. The town of Chill, a fe miles above | 
old Brioude, on the river Allier, in Upper Auvergne, is 
alſo built on a Giants Cauſeway, conſiſting of high, ſtrait, 
but unjointed columns, which are open to view towards 
the river. But I ſhall give no further inftances of this 
kind at preſent; only muſt beg leave to obſerve, before 
I quit the ſubject of priſmatic columns, that although 
no group of them has hitherto been diſcovered: in our 
Mand, yet I am perſuaded, that the mountains of Wales 
contain one; Raving, in my tour of that country, ob- 


ſerved ſeveral large pieces of ſuch columns at Towen, | 


on the ſea coaſt of Merionethſhire, not far from Dolgel- 
thy: : particularly about Towen church-yard, where they. 
are uſed as poſts. Lcould not learn from whence they 
came, but fhould ſuſpect, from the character of the adja- 
cent country, that they are found in the mountains to- 
wards Dolgelthy, and probably ſomewhere about the fa- 
mous Cader Idris. For I afterwards obſerved, in my aſ- 
cent of that mountain from Dolgelthy, that its predo-: 
minant maſs appeared to be a fort of vitrifiable ſtone, 
ſeemingly of igneous origin, and which 1 ſhall here take 

occaſion: to obſerve greatly prevails in North Wales, par- 


ticularly in the three Alpine Counties of Merioneth, 
Montgomery, and Carnarvon. Having 


. jan 


1 "> 


Having dweltalittle upon the ſubject of baſs altine orga- 
nization, 1 ſhall beg; leave to adda few remark: 


the origin of theſe bodies. The ſyſtematical mineralogiſts, 
in general, aſſign the ſame common origin to moſt lapide- 
ous ſolids, which they ſuppoſe t to be generated by depoſi- 
tion from an aqueous fluid. In Whatever manner, there 
fore, the priſmatic bodies 5 | 
a principle, no adequate idea can thence be aſcertained | 
concerning their origin, which ſeems manifeſtiy different. 
For ſurely the ſtructure and other phznomenaoftheſe bo- 
dies ſufficiently prove them to be cryſtallizations or con- 
cretions of a particular kind, and generated immediately 
from an igneous fluid: for they are not only peculiar to vul- 
canic tracts of country; but Füßen every reſpect, from 
common cryſtals produced f rom an aqueous fluid. Every 
one knows, that the latter are formed | Rratum ſi aper. fira- 
tum, by a flow and ſucceſſive depoſition and juxta- poſi- 
tion of parts, as hath been proved ſatisfactorily by ar- 
ELER, LINN us, and ther writers on this ſubject. The 
ſame mode of generation is more particularly explained 
by srENo, in his excellent treatiſe De ſolido intra ſolidum 
naturaliter contento. But this mode does not ſeem. at all 
reconcileable with the baſaltine cryſtallizations i in queſ- 8 
tion. F or however theſe bodies may vary in their tex 
ture, none of them, notwithſtanding, afford the leaſt in- 
dication of an origin common to other cryſtals; but ſeem 
rather the effects of ſome intrinſic principle « of organizas. 
tion by which they appear to have been produced fimul- 
Vol. LXV. E——— taneouſly, 


concerning 


Ty 


tancoufly, in a manner, upon the conſolidation of the 


whole maſs of matter, in which they lie, and with which 
they conftantly bear the greateſt analogy, as I have be- 
fore obferved. It is further remarkable, that common 
cryſtals are paraſitical bodies; whereas baſaltine cryſ- 
tallizations, notwithſtanding the peculiarities of their fi- 
gures, rather ſeem to form integral parts of the maſſes 
to which they adhere; and ſeem to acknowledge, with 
them, one common and ſimultaneous ori gin; hike the 
rhomboidal and other eryſtallizations in granites, and 

other ſimilar vitrifiable compound ſtones. Nor does the 
common flow and limited principle of cryſtallization 
fee at all adequate to ſo great an effect, which ſeems ex- 
chuſively attributable to an igneous: fluid, on the general 
concretion of which, the organic principle may be ſap- 
poſed to have operated-fimultaneoufly in a large maſs, 
and produced theſe bodies in the fame manner as a lin- 
get of metal concretes at once in the mould. No other 
mode of generation ſeems reconcileable with the phæ- 
nomena of baſaltine aggregates, as I'ſhalt more fully 
prove in the account of thoſe of Auvergne and Velay. 
Nor do Iꝓretend to determine how ſtrictly this ſimulta- 
neous concretion of parts may be applied to tlie organi- 
Zation of ſuch bodies, having uſed that expreſſion rather 
in oppoſition tothe {low and interrupted fucceſſlon, that, to 
all appearance, takes place in the formation of common 
cryſtals. It ſeems alſo further evident to me from the 
phenomena, that priſmatic: bafaltine cryſtallizations, 
and other regularly figured vulcanic groups (for others 


= | have 
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have latety occurred to me in Auvergne and — 
have never yet been confideted; arid of which I ſhafl 
hereafter give an account) it feerns, E fayʒ evident to me; 
that ſuch-regular bodies have been generated locally; and 
not in the midſt of theſe violent convutfions of Nature; 
which are comnivhity affigned for the origin of vatcanie 
 moiuntaihs-ir general. That the principle of organiza- 
tion, hate ver it be, operates locally, in the formation of 
theſe bodies, appears, E think, ſufficiently evident from 
the regular diſpoſition and other particular characters of 
their groups. For notwithſtanding the various directions 
of the columns, and maſſes compoſed of them, in the dif- 
ferent groups, as I have before obferved; yet, in other 
reſpects, the greateſt regularity of diſpoſition is common 
ly obſervable. They form rata, which are uniformly 
organized, difpoſed in particular directions, and often 
conſtant in the ſame to à great extent. Theſe fruta not 
only manifeſt a paralleliſm between their regularly fi- 
gured parts, but in their whole aggregates; which often 
form extenſive horizontal beds, and of an equal thick. 
neſs throughout. This paralleliſm is alſo equally re- 
markable in groups that are compoſed of many rata; 
as I have particularly obſerved in thoſe of Murat, and the 

Caſtle Hill of Achon, in Upper Auvergne; in which the 
cobumnar rata are not only parallel in themſelves, but 
preſerve, in their poſition, a paralleliſm with the other 
Arata of the reſpective groups, which lie in regular ſtages, 
one above the other: and ſince theſe groups commonly 
form, 1 „in a manner, integral parts of the maſſes, or moun- 

| D 2 | | tains, 
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do not therefore ſeem intirely to correſpond with the 
phænomena of Nature; ſince naturaliſts generally ſup- 


trails of Veſuvius and Ætna. But ſurely this muſt appear 
a miſtaken notion to any one who compares theſe tumul- 


evidently manifeſt the caſual and extraordin 
Which they avowedly owe their origin? But this origin 


my conſiderations on the particular phænomena, that 
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iber in which they are fonmd, and theſe manifeſt alſo 
ſome affinity in their ſtructure; m noſt reai 

to aſſign to both one common origin. —— 
notions, concerning the mode of origin of vulcanic hills; 


poſe, that they have all been thrown up, from the bowels of 


the earth, by fubterraneous exploſions, like the Monte 
di Cenere, near Puzzuoli, in the kingdom of Naples, the 


land of Santorino in the Archipelago, or the ejected en- 


tuary and inordinate aggregates, with the regular vulcanic 
organizations before deſcribed. For in fact, what does 
Veſuvius, Etna, the Monte di Cenere, and ſuch like 
eructed piles, preſent to us but a heap of ruins, which 


cauſe, to 


ſeems irreconcileable with the regular ſtructures before 
mentioned, as may perhaps ſatisfactorily appear, from 


characterize them. And though. it is very poſſible, that 
ſuch organizations may ſometimes take place upon the 
concretion of liquified matter thrown up in vulcanic 
eruptions; yet, however ſimilar they may be, from the 
nature of their origin, I can hardly imagine they can 
form. other than imperfect and irregular maſſes. For 
however wonderful the rivers of lava of Veſuvius or Æt- 
na may appear to us; they, in reality, are but partial and 
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ary efforts of nature, that by rio means ſeem ade- 
quate — production of a Giants Cauſeway, or the ba- 
faltine organizations of Auvergne and Velay, ſeveral of 
which continue, almoft uninterruptedly, for many miles. 
This I have more particularly obſerved in the folitary 
and horizontal baſaltine rata that cap the hi igh, though 
flat, vulcanic hills in Auvergne, and the adja acent part of 
Velay; as may be more particularly ſeen at the brows of 
thoſe hills in the reſpeRtive vallies. The celebrated M. n 
BUFFON, ſpeaking of theſe hills; ſtyles them Des Plaines 
en montagnes, qui forment des pays au deſſus des autres 
past. They alſo prove the miſtake of ſome naturaliſts; 
who falſely aſcribing to vulcanic hills in general the ſame 
origin, as to Vefuvius and Etna, . excluſively aſſign to 
them alſo the fame conical or orbicular forms. But, if I 
miſtake not, the particular and relative characters of ba- 
ſaltine, and other regular vulcanic organizations of the 
like kind, contradict a cafual and tumultuary cauſe, and 
evince the neceffity of their local origin upon a more 
ſteady and uniform principle. I ſhall alſo further ob- 
ſerve, that I never ſaw any certairi veſtige of a regular 
crater in any ſpot characterized by ſimilar organizations; 
which; as I before remarked, form, in general, integral 
parts of the maſſes to which they adhere, and which alſo 
frequently! manifeſt an analogous ſtructure, however ir- 
regular. And ſo far are they from repreſenting 8 the ruin- 
ous ſcenes of Veſuvius or Ætna, that they often afford no 
—— ifolated maſſes, except fragments of the columns 
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a of much groups, Which have given way through 

This I have more —— obferved in the valcanic 
and calumnar hills of E in Velay; in which 
groups of columns are aol ſo united with the body 05 
uva, that they form, in a manner, but one ſalid, though 
figured maſs. Monte Roſſid is preeiſtiy af this character; 
nor did 1 obſerve a ſingle com nn, or fragment even, 
looſe; thoſe in the drawing being merely introduced ru 
ſhow the forms of the columns. Neither are there here, 
or in the bafaltine hills near Henchaux, any ſigns of a 
crater. on the contrary, theſe hills, as well as Monte 
Rodlb, are moſtly terminated by regular convex fammits; 
that form a ſolid maſs. And that fuſed maſſes ſhould 
frequently concrete in ſuch a form we need mot wonder, 
of fire. The phænomenon of horizontal vulcanig hills || 
is accountable upon another principle, and ſeerns —_—_— 

to depend on the ftate of thoſe hills before their ignition 

as I ſhalt endeavour to prove in my account of thoſe of 
Auvergne; and of which the vulcanic hills of the Vero- 
neſe and Vicentine diſtricts afford alſo fingular inſtances; 
which I ſhall now conſider. lt is difficult to ſay in 
what ſtate vulcanic hills of a particular and regular ſtruc- 
ture, like the baſaltine hills, for inftance, may have pre- 
exiſted; before their alterations by fire, ſince they afford 


evident proofs, not only of a liquefaction, but of an in- 
tire new organization; by which means all marks of their 
former characters are totally effaced. Notwithſtanding 
which, ſince theſe organizations are generated locally, 
ſome 


23 . 
dme Rgferis ofterrto * even in this difficult queſtibn, 
and merely from the phyſical geography of the country, 
independent of the particular ſtructure of the hills them 
ſelves. For countries have their external characters, ac- 
cording to the nature of the hills that compoſe them; 
though theſe characters feldom form a part of the geo- 
grapher's inquiries; geography having never yet been 
formally confidered, but as fubſervient to civil hiſtory. 
Iſhall not enter particularly into this queſtion at preſent; 
only ſhall obſerve, that the difference, in the external 
characters of mountains, according to their internal ſtruc- 
ture, is eaſily ſeen, on comparing, for inſtance, the out- 
ward forms of mountains of granite, or other ſimilar vi- 
trifiable compound ſtones, which are of an irregular 
| ſtructure, with thoſe of limeftone, which are commonly 
formed in regular rata. Signal examples of this are 
obſervable in the chain of mount Jura, which is exclu- 
fively calcareous, and of a horizontal ſummit, and that of 
the Alps, whoſe higheſt mountains are, moſtly of granite, 
and terminate in pics, pyramids, and other irregularly 
pointed forms, according to the nature of ſuch moun- 
tains. When therefore a remarkable ſimilitude is ob-- 
ſervable, between the forms and diſpoſition of the hills 
and vallies of a vulcanic diſtrict, and thoſe of other coun- 
tries of a certain character, that have not ſuffered by fire, 
it is reaſonable enough, upon the principles before adopt- 3 
ed, to ſuppoſe the ſame ſimilitude even in the primary 3 
ſtructure and qualities of the former, however they may 1 
have been obliterated by the intervention of fire. The 
vulcanic 
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vulcanic diſtrifts of Auvergne and Velay, as well; as thoſe 
af the Venetian ſtate, afford proofs: er nough af, the truth 
of this opinion; but I ſhall cn — 9 At. preſent to 
the latter, and particularly to. the phenomena of this 
ind, which I obſerved: in the, Vicentine and. Veroneſe 
mountains, and which, if I miſtake. nat, Mill appear de- 
ciſive in the queſtion before us. Ne Ati 1 Mi 
Theſe mountains occup the lower ſkiris of the Alpg,on 1 
the north fide: of Lombardy, and are partly; vulcanic, and 
partly. of limeſtone. They form ſubdiviſions; pr lateral 
branches af the great chain of the Alps, from which they 
diverge, nearly at right angles, and extend ina ſouthern 
direction, and parallel with each other,towards:the plain, 
Some of theſe branches are intixely.of-limeGone; without. 
any /ava; others are compoſed of a mixture of both; and, 
othersagainare excluſively vulcanic. I have rode from the 
point of one of them near Montebello, in, the Veroneſe 
territory, to Bolca, always upon /ava, for the diſtance of 
near twenty miles. It is along this branch, by. the fide 
af the valley leading to Bolca, and about four or ſive miles 
ſhort of it, that the cauſeway of San Giovanni Illarione 
before deſcribed is ſituated. The whole ſolid maſs of 
this branch, as far as I could obſerve, is almoſt intirely 
compoſed of lava, which, about the ſki 


dirts and ſurface | 
particularly, 1 is of various, kinds. Among others very.cu- 

rious, I remarked ſome, at the foot of the caſtle; hill near 
Montebello, concreted in different mafles, Which, by. their 
extreme hardneſs heterogeneous, texture and colour, very 
much reſemble an ordinary ſart of bo hug. Bus I faw 


„ SE eat 
no granite mixed with the lava, in theſe lower limeſtone 
ſkirts. of the Alps, though it abounds fo much in the 
neighbouring Buganean hills, as well as in Auvergne 
and Velay, as 1 before — Notwithſtandin g the 


or u — drewetin, 
and perfectly correſpond with thofe of the neighbouring 
16 have never ſuffered fire. For though fome 

nodifications have 1 
5 ly aka place aboutthe ſkirts and ſurface of this branch; 
yet in other more internal parts, not- only the original 
Horizontal poſition and paralleliſm of the rata are ma- 
nifeſt, but ſmall, though integral parts of thoſe grata, 
here and there, remain unburnt, and ſhow their calca- 
reous qualities, ſtru 2, and extraneous contents, per- 
fectly ſimilar to thoſe of the other neighbouring moun- 
tains, that have never ſuffered by fire. This:I particu- 
larly obſerved along the brows, or upper lateral frata of 
the vulcanic branch juſt mentioned, above the valley be- 
tween Sorio and Montebello. The famous foſſil fiſh quar- 


xy at Bolca, fo well known to all the curious in Europe, 


is only an unburnt, calcareous, and ſlaty point, or ſide 
promontory, as it were, of the higheſt part of the ſame 
vulcanic branch, that deſcends into the valley, from the 
church and village of Bolca, which are built upon it. 
This point within unites immediately with the lava, 
forming, in a manner, an integral part of the ſame hill. 
In other parts again, and particularly at Ronca, alſo in 
the Veroneſe territory, a few miles to the north-weſt of 
Vo IL. LXV. — Montebello, 
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Miontebello, though the maſs is converted imtirely to va, 
and has evidently concretedifrerys fuſiem, yet the ma- 
rine foſſil bodies, originally: contained. in the) Sharm, are 
diſtinguiſhable, and even diftindt im-the A toagh va- 
riouſly disfigured. Another :obfervatzoniÞ wade, and 
which appears to me very intereftinig;/is, chat moſt of 
theſe branches, in the Veroneſe and Vicemtiſie territories, 
whether marine, vulcanic, or mixed, full preſerde nearly 
the ſame external characters, directions and phralleliſm, 

excluſive of the trifling alterations produced ar the furface 
of the latter, as I before obſer ved. It ſeem, therefore, 
ſufficiently evident, that fire not onty operates locally o 
lapideous folids, but often alſoin ſuoh a manner as not in- 
tirely to deſtroy all marks of their primary organization 
and qualities, much tefs to-alter-theitdifpofitions, and 
the external characters of the maſſes or moufrtains, they 
form. And though all traces of the primary 6eganiza- | 
tion of theſe maſſes may be effaced bynewimmodifications, 
yet often ſufficient proofs remain of mM 
ters, in the forms direction, and diſpoſition of the mhoun- 
tains they compoſe; as appears from tlie inſtance l have 
juſt conſidered, and is ſtill more ſtrongly confirmed by 
the phænomena of Auvergne _ Velay; Which I ſhall 
conſider upon a future occaſion - It does not, there- 
fore, ſeem impoſſible, nor even difficulty to trace the lead- | 


ing original character of a country, though it has ſuf- 
fered by fire a new modification of the rata that com- 


poſe it. And the vulcanic mountains before deſcribed 
not only afford evident marks of their hing pre- exiſted 
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in another ſtate, but manifeſt alſo plainly their primary 
ticular: directions, that they never can — 11 
up fortuitouſty frorm the:bowels of the earth, like the 
Monte di Canens,800guthave ſuffered fire iu favs 2 
or locally, Without the deaſt appearance of fubve 

change of place. The ſama ſeerms alſo very probable uf 
many other maumtains, that are purely vuicanit, from 
the necaflity.of the local origin of their partieular orga- 
nizations, which I have before conſidered; and ſuppoſing 
even that ſueh mountains manifeſt no internal nor eK 


S dent, that: — rns and. Aupckons a. 
| merely accidemal phznomena, thataretby no means eſ- 
ſential to the, production of all vwalcanic mountains, as 
has been commonly imagined. This notion ſeems to 
have proceeded fon the affinity oſten obſervable in the 
qualities and external forms: ef many ſuch mountains, 
and thoſe of real volcanos. But I have already obſerved, 
that there are many vulcanic mountains of a totally dif- 
ferent form from the common volcanos; and though 
thein lava may ſometimes be ſimilar in its qualities, yet 
the regular arganization af it, in the former, frequently 
makes a maſt eſſential difference. For, as I before ſia, 
what does Veſuvius or Ætna preſent to us but a Heap of 
ruins, which give us mot the leaſt idea of the ſtructures to 
which, they belonged? And though they may lead atid 
enli lighten the chymiſt, yet they afford but little inftruc- 
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ns cole: — of 
nhaenbrnena occurring ever bunbere. Non have we any 
fonndation, Fromm th external zypearnnee oi ſuch moun- 
tains, toπαinde, that alb others, that:havie ſuffered fire, 
areafitherfarecharatiero Wei fee: nothag! butraheap 
o5quiins;: caſti up front their ſhawels, and ve are apt to 
imagine, that ſuah inordinate materials compaſe the in- 


Wren mMsr40. « the ſame of other vuleanic 
ns in genera: — — 


— thei materials throum up by; burning mountains, 


are only lodged ſuperficially; as ãt were, on theiriſides; 
mme they may conſiderably: increaſe; their bulk, 
as Well as alter yet they do not ſeem! to con- 
ſtitute the intire mais af thoſe: mountains, as might be 
reaſonably; imagined from ahleir external appearance. 


Hor it bras been obſerved, þathby. 2aDRKE:DELAITORRE, 
M. DE LXLANDE C, and others; that the inner ſides even 


of the funnel of mount Veſuvius ꝓreſerve manifeſt: veſ- 


tiges of its primary organization, in regular, parallel, and 
nearly horizontal Hala, like thoſe of other common 


mountains, And: does it not appear more than probable 
from hence, that an original mountain lies under the 


laua of Veſuvius, ſerving i ima manner, as its baſe, and 


which, whatever local alteration it may have received in- 


trinſically, from the ſubtle element, that waſtes its bow- 
els, ſtill maintains its primary undiſturbed ſtructure, like 
the vulcanic mountains of the Veroneſe territory be- 
| (g] Voyages d'Italie, tom. VII. p. 169, 176. 
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fore deſcribe dl. It ĩs not Mere fore likely, that as! whole-. 
of mount Veſwfins>healdt have been made at ſeveral 
times by) the ent e eimders flumg up · out of the 
mouth; that hies ri midſt of them, the aſhes falling 
downs the! ſnles ſofruty like che ſand in an hour-glaſs; aus 
Mr. apmson(:particulatly-obſerves, and as moſt pe- 
"= areonaxarally ethough apt to think. And However 
BF nſiderabhy the hex of this mountain may have been 

increaſed; bpthb>loads of /va'thrown out at theſeveral 
eruptions q yet no! great addition ſeems to have acreded 
to its height if the obſorvation juſt mentioned be true; 
Which, though have never had it in my power to verify; 
yet T readily believe; mot only om aecount of the reſpecta- 
ble authoritiet above quotech bim alſo from its confittency 
_ vithotherfirailwandindifputable phænomena, of which 
| the vulcanic branch of Montebello before deſcribed af. 
fords, if I miſtake not, no ironſiderable proof. Nor does 
it indeed appear agreeable to reaſon, that mountains. af 
great height; where volcanos exift;ſhould be entirely vo- 
mited up in this manner; ſuch volcanos ſeeming to re- 
quire a ſolid and permatient channel for the violence and 
frequency of the effects they produce. It ſeems there- 
fore; that a way or channel only has been opened, by an 
original effort or exploſion) through mount Veſuvius, 
which has ſince been deeply buried by the materials ſuc- 
ceſſively tilrowr up, from its howels, in the ſeveral erup- 
tions. And lam inclined to think the ſame of mount 
A from its fuperior height, though I am uncertain 


( Travels; P. 184. 


Whether 


T” 90 
whether went EL, or any 3 its bi 
takes notice af; anx fad, by Ahich | 4 
proved.; Fhe ſame ſeems alſp probable, for ſimjlas rea- 
ſons, of maunt, Heclas the Pig of Tenggif, gcc. And if 
chis be true gf ſingle or iſolated, yolgangs, like Veſuvius 
and Eins, that gparpy ſuch frong external marks of hav- 
ing been excluſively produced by che accumulated /ava 
_ of eruptions, much more. is it likely to bę @ of others, 
cht are not only.canſigerably higher, but form parts of | 
2 continued chain, like the volcanos of the Andes, as I 
imagine. Is, it not, moreover, highly improbable, that 
Chunboroſo; which is one of thoſe volcanos, and the 
higheſt mountains in the known, globe, meaſuring, ac- 
carding to the French academicians, 33 20 taiſes, which 
exceed four Italian miles, allowing 764 taiſes to a mile; 
is it not, I ſay, highly improbable, that ſuch, a mountain 
ſhould excluſively, owe its origin and formation to the 
accumulated materials of eruptions only? May not the 
ſame be ſaid of the mountains Antiſana, Kotopacſi, Pi- 
chincha, and the other volcanos of the Andes, of which 
ſome are little inferior in height to Chimboroſo, and 
conſtitute in general the higheſt parts of that vaſt chain? 
And though the fummits of theſe mountains, in all pro- 
| bability, form iſolated points, yet, I preſume, they unite 
in an uninterrupted maſs below, like other chains of | 
mountains. And if this be true, it is hardly credible, | 
that the maſſes where theſe volcanos reſpectively exiſt, 
can have been indebted ſolely to them tor their origin, 
ot that they can have been fortuitouſly caſt up from the 


bowels 


Ache forvirintogral: ai of , 2 co 
— tons 0 füppote, 4s it not even 
abſurd to agime) That ti * bad fuch an 6ri- 
vin? Er K. Met, «WANG bfr ry, Ree tobe Pes 
that t charttele bmy Have chen opened To Lee 
. terplofiotls, w Here theſe eblcatios reſpetivelly 
exiſt; arid that'thd fides of thiefe chanriels form! itit6gral 
parts of fai al fracture; A ini tlie caſ of mount Ve- 
ſuvius befor ernarKedd, aun Which here ſbems to receive 
the rote cn frAkion! . For however the eruptions 
of the volcatios of the Andes ay have ldadetl their fides 
and ſummits itt partie ulir parts; futery inferior maſfes ; 
exiſt· of a much prior origifi and Whoſe continuit £ 
| Gently ſebraidts var —— ire felltwely, 
only accidental Phiznoinefia 1Hfthie Vreaforiitig is, bow 
ever; grounded! upon the fuppofttion, that the Atide 
form A cbrtinued chin; Hke that of other ſimilar moun- 
tains; amd, a8 I preftit e. they do. From khe preceding 
 obſirvitionist{ectris thereforeevident; thatwhethervul- 
canicTriotfitiins preſerve, or not, veſtiges.of their ancient 
and primitive ſtate, or in whatſoever manner they ap- 
pear to hñave been newly organized; few of them ſeem 
to have been irrtirely thrown up from the bowels of the 
earth, like the Monte di Cenere, &c. On the contrary, 
e, they moſtliy appear to have pre- exiſted in another ſtate; 
, and to have ſuffered by fire only locally, and more or leſs 
n, partially, of which I have given ſufficient proofs; or, 


hai ing afforded only paſſages to exploſions and eruptions, 
1 are 
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—— adventitious . materials. ſuperadded to their 
ſurface by ſucceſſrve eruptions; as ſeems s i caſe 


* 


of the vulcanie mountains offthe Andes, 
and probably of moſt other volcanos of any great height; 
more eſpecially where. they form parts db dame 
— And if ſo few of the extinct v aun 
appear to have been thrown up, from dec. com- 
mon ſurfacę of the earth, like the! di 
nor even thoſe intirely which ma anifeſt ac 
deems highly improhable, that other | 
mould have had ſuch an origin; as many reſpectable RY 
ters have been inclined to think; and ſtill morg ſo, that 
ſuch ſhould have been the ſale origin of all manntainz; as 
alate Italian writer (% on the theory of the th. ö 
unſucceſsfully endeavoured to It alſo plai: 
pears, if I miſtake not, from what Das been delay, 
.that thephznomena of recent yolcanos-are \ £ 
culated to give us much inſtruction. about 8 nen, 
rious ines concretions, and the origin of v 
in general; and that ar 
; countries as — Velay, and the Venetian ſtate are 
worth a ſeven years apprenticeſhip at the foot of mount 
Veſuvius or Ætna; where nothing but a heap: of, un- 
inſtructive ruins, and a ſameneſs of phenomena; appear. 
And fince our ideas, concerning vulcanic effects, have 


7" (7 HOOKE' $ | Philoſophical Diſcourſe on Earthquakes in his poſthumous 
Works. Ray's Phyfiological Diſcourſe. xASPE Specimen —— 
(+) Moro de Croſtacei che ſu 1 Monti ſi trovano. 
been 
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—— — ver ma fs kapern. 
Ge little, In tie courſe of this paper, on 
pH, and particular vi phæno- 
rene, Velay, ant the verneſe and vicen- 
tine ——— 1 ſhall beg leave tö add a few obſerva- 
tions of the tike nature relatin hg to thi der ee bills; 


provinces before mentioned. | 
rm an irregular group in the plain 
of Landy, about ſeven miles nearly ſouth by welt 
from Pudtia, and extend from north to ſouth- as far as 
Efte. The thoſt.confideratile part of them compoſes aa 
irregular fort of chain, which extends in the above di- 
rection; while other parts are ſeverally detached, and 
form iſolated mountains abo the ſkirts of this chain, 
particularly on the north-caft ſide, towards Abano. The 
outer ſkirt of the intire group may meaſure perhaps from 
thirty to forty Engliſh miles. The external characters 
of this group exactly correſpond with the forms com- 
monly aſcribed by naturalifts to vulcanic mountains in 
general; fince the points of the chain before mentioned, 
as well as the ifolated members of it, are of various coni- 
cal, orbicular, and elliptical ſhapes. As this gyoup, there- 
fore, reſts upon a perfect plain, it makes a very ſingular 
appearance, and exactly anſwers to the following lines of 
Ovid %, which, I hope, 1 may therefore be permitted to 
Inſert, though in a philoſophical paper. © 


a. 


I (/) Met. lib. XV. R EI 
V@L. LXV. ee, Extentam 
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Extentam tumeſecit bumum, ceu ſpiritus oris _ 


Tendere velcam ſalet, aut direpta bicorni: 


Terga capri; tumor ille laci permanſit, et alti. 3 

Collis habet ſpeciem, langoque induruit ævo. 
The vulcanic hills immediately round Iſenchaux i in Ve- 
lay affect alſo the ſame forms; but as they are mixed 
with other hills of a different form, and the country 
about them is broken and irre gular, they do not produce 
fo ſingular an effect as the Euganean hills, which ſud- 
denly riſe from a perfect level. Iam informed, that there 
is a Hmilar, though ſmaller group of iſolated. vulcanic 
hills in a plain of Dalmatia, near Coſſovo; and anothei 
group of hills, nearly of the ſame forms, i in the count) 
of Down, in Ireland, and called the Mourn Hills; which 
like thoſe near Padua, conſiſt, as I am aformed, moſtly 


of granite and lava. The Euganean hills have, more: 
over, a ſuperficial and paxtial « covering of ſlaty and cal 


careous rata, of poſterior origin, and that manifeſt nc 
marks of having ſuffered by fire. - Such Arata flighth 
capmount Venda, which is the higheſt among theſe hills 


though of no very conſiderable elevation, meaſurin, 


only about 252. French toiſes above the Venetian La 
gunes, according to abbẽ Toaldo, profeflor « of aſtronom 


at Padua, who lately, at my requeſt, obligingly took it 
elevation from the obſervatory at Padua. From the Jaw, 
and granite mixed. together. in-the Euganean hills, the 
bear an Ag with thoſe of Ene and N 2 bu 


i 


* 
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its being oompoſed of thin ſlaty Arata, which are of a 
yellowiſh colour, and contain a few veſtiges of foffil ma- 
rine bodies, but no regular bed of them. Sometimes an 
irregular maſs of marble is found among tlie Scaglia, and 
near Arqua particularly, of a moſt beautiful kind, much 
reſemblinig the noted Florentine fi gured marble; - with 
this further addition, that, beſides the ruins it repreſents, 
it is alſo variegated by frequent dendrites, which, if 
miſtake not, are very uncommon in the former. Part of 
the tabernacle of the great altar in the church at Arqua | 
is of this marble, which alſo takes a moſt beautiful poliſh, 
If Vaucluſe, near Avignon in France, is become cele- 
brated from the memory of the plaintive and eloquent 
PETRARCH, Arqua ought ſtill to be more fo; ſince not 
only his remains lie there, in a large /arcophagus, of red 
Veroneſe marble; in the church-yard; but his villa at 


Arqua is — being, and preſerves ſome paſtoral and 
hiſtorical freſco paintings, of himſelf and his Laura, of 


no inconſiderable merit. His great armed chair, and the 
| ſkeleton of his favourite cat, are alſo ſtill 'in being. This 
villa was his retreat, during his reſidence at Padua, where 

he was a canon of the cathedral. The common /avgis 
not ſo frequent among the Euganean hills as in the pro- 
vinces of Auvergne and Velay, and ſeldom forms intire 
hills, which are moſtly of granite, on the ſurfacè of which, 
where there is no lime-ſtone, the lava is partially and ſu- 
perficially ſcattered, and ſometimes mixed even with che 
maſs of granite. 1 have already obſerved, that the priſ- 

matic group of Monte Roffo is nearly bf the fame ſort of 
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granite with the hill, and is the only one in«theſgparts; 
the common: vuleanic tracts 'uffogling nothingofirgilar. 
Having dwelt ſufficiently/ory this gr che begin- 
ning of my paper? Fliall briefl add a few.obfervations. 
atii'the PyHCaTtepegrapfy of Monte Roflo mfelf; withs 
an dcronhtof for ther of its walcanie productions, not 
leſs curious kli tie greup of columns beforexdeſribed. 7 
- MonteRoffo is iſolated from the principalchain of the 
EuganeaftHills;of an orbitular form and meafuresabout 
a thile-atid's halfineiravthference at the baſe. IIC On 
fiſts prineipally of- gray: gramme which is diſpaſed in 
blocks, and irregularly; perpendicular ſiratal Lhave al- 
ready mentioned. the quahiey of this granite, and its re- 
ſeinblance with that of Auvergne and Veluy, Towards 
the furface of Monte Roffo, it appears ſometimes rotteng 
or friable, and porous, as it were, like a motley kind of. 
lava, which I have frequently ſeen. But I was ſurpriſed;;; 
on examining che granite maſſes of Monte Rodloy to find:: 
in them pieces of common porous brown lan which 
did not appear to be caſually lodged there, and of extra- 

neon origin (like the rounded pebbles in pudding ſtene, 
and other aqueous i ta] hut manifeſtly ſeemed to form 
integral Parts of the maſs itſelf, and to have concreted 
With ir at the ſame time. I obſervedia fmilardort of po- 
rous /ava, but of a black colour, in the granite of the 
caſtle hill at Monceleſe, near Eſte, at the ſuutli eaſt ſkirt. 
of'4he Euganean bills; and I doubt not / hut the ſame is 
cormmon tel others. This fact, added toimany others, 
which 1 thall not inſiſt upon at preſent; ſeems . ſtrongly 
FE to 


t * 1 


to 1 which I have long entertai det 
the — granites in general; ſome further. 
prof of which I. ſhall hereafter conſiger. A dingy red 
ochrons eau. Vers partly the ſurface af Monte Bote, 
from whence:;prabably; proceeds the name, given to the 
Bill; n, in Italian, ſignifying red. Much iron ſand alſo 
abounds here, a8 it commonly does about other vulganic 
and granite mountains or tracts in general. Among the 
figured gancretions: of Monte Roſſo, I obſerved a ſmall. 
open perpendicular bank, at the eaſt end. of: the. bill 
which preſented a group of a very pe ſtructure. It. 
is formed i by an aggregate of angular —— laterally; 
ranged tagethex, like balſantine columns, but in a hori- 
| Zzontab direction, with their tops in front, and prominent, | | 
as they; are:repreſgnted in the figure). Theſe promi-- 'Þ 
nencies a of a globoſe form, and made rough by a.num-- -W1 
ber, af n eryſtallizations, of a parallelipepid figure, W9 
that ara concreted in the. maſs, which is of a yellowiſh. 
colour, and rather friable ſort of vulcanic ſubſtance, i in- 
ſomuch that L could not ſeparate, or iſolate the bodies ſo 
4 ar as pręciſel to determine their particular form, though... 
a corrtfpondent cantinuation of the external angles ap- 
pears Mithin, and they ſeem to contract a little, pyra- 
midically;,hke.the ifolated body figured , and which 
ſeems no he o eNhat of the fame. kind; but of a much 
harder ſubſtance. This is alſo. from a part of Monte Roſſo 
nean the priſimatic columns. Though, 8. I before ſaid, 
thexoriae very:;few of, the.:Euganean hills that intirely 
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. manifeſtly appears'to have conereted from a fuſion by 
fire. The ſkirts and bottoms of it- equally prove the fame, 
confifting moſtly of another fort of mixed ind congealed 
Java, which the Italians call Java $recriata;, from its re- 

_ ſeniblanc 
broken and irregular 
dentally licked up, a2 as it were, or collected by tlie Java, 


— } ———————— F ang” 
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confift of common baſaltine, or other lava; like thoſe of 
Auvergne, Velay, and the Vicentine and Veroneſe terri- 


tories; yet ſome there 46) an very curious, Which I 
ſhall briefly deſeribe!: Monte Nub voher the New Moun- 


rain, abont/a league es che fön of Abano, and near Bat- 
taglia; is one of them. Thot nnetcted with the 
cipal chain of the dug mean Mum, dya depreſſed neck, or 


iſthraus;Fet it contains no granite, or lime-ſtone, like the 


reſt of that chain, but is formed exeluſively of Java, of 


various kinds; and dhfferent fromm any lava I obſerved' 


theſe Bills. Gxeat part of its ſuir face, eſpecially 
d the top, is very rough, knotty, and finuous, and 


e to the Breccia marbles. It is formed by many- 
fragments, that have been acci- 


while-melted and rurmirig, and contereted with it, wich- 
out however ſuffering fuflon. Large broken maſſes of 
this lava are ſeen about the foot of the hill, very much 
reſembling fragments of ancient Roman I gs ruin- 
ed; inſomuch, that I miſtock for-fuch the firſt maſs I 
ſaw, under a part of the hill, called Il Monte della Croce, 
from the church built upon it. The manner in which 
the Romans were accuſtomed: to fill up the inner parts 
of their thick walls, within the facings, exactly reſem- 
hles this kind of Breccia lava; ſince they uſed irregular 
bits 


yet parts of the internal 


nifeſt, howeyer, the primary horizontal direchen and: pa- 
ralleliſm of the rata; as J. 


neſe yulcanic h 
the park of Cataio palace; Mhich is ſituated at the north- 


in circumfenencę at the baſe... Iſha 
it forms a ſort of half moon, on the welt ſide of the plain 


t 2 1 


bits of ſtone, confuſedly thrown into, and cemented witli 


a large body of mortar. This kind of lava is common 
enough about Veſuvius, and other recent volcanos; and 
alſo occupies large tracts in Upper Auvergne, eſpecially 
between Murat and Aurillac; where it covers the ſkirts 


of the hills, by the ſide of a valley, for many miles; form- 
ing the moſt groteſque figures imaginable. I have alſo 
| obſerved it, in plenty, in the environs of Puy, in Velay. 


The famous St. Michael's church at Puy i is built on the 
ſummit of a high, iſolated, and alm TY : 


this ne A and es a Nerx 1 


fagration, — any other of the! mean hi 
name rather implies. But though its ſxirts ane 
appear, almaſt every where, ito; have ful 
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ils. This 1 particularly, obſerved within 


eaſt gxtremity.of Monte Nugvo, and has parts of its un- 


der apartments cut out of the ſolid rock of laua. Sup- 
poſing Monte Nuovo iſolated from the low narrow iſth- 


mus before anentigned, it would meaſure abgut ſiæ miles 
M further obſerve, that 


near Battaglia, and ſtands in the centre of ſeveral hot 
ſprings; as thoſe of St. Elena, and San Bartolomeo, to the 


touth and welt; thoſe of Abano and Monte Ortone to the- 


north, 


north, ie "= others. The aber of Monte | 
Nuovo i: ao rendered intereſting to nat | 
foſſil glad, vnrum bim eur, pumex vitreus o- 
| lidus L1NNEr; which is bund itt plenty under the weſt ſide 
of it, in a ſmall valley, called val San Zibio, near the baths 
of San Bartolomeo. It exactly anſwers to the characters 
given of it by LINN#Us and others; as may be ſeen by 
ſome ſpetimens of it, which I have ſent, and which were 
f broken from a very large maſs. It abounds aboutthe volca- 
nos of the Andes particularly but I found none of it in Au- 
vergne, Velay, or the Veroneſe or vieentine vulcanichills. 
Monte Caſtello, or the Caſtle Hill, near Ban, at the ſouth- 
eaſt ſkirt of the Euganeai Bills, and about half 2 _ 
from Eſte, affords another rulcanic 
remarkable ſtructure. This hill is moſtly formed of huge 
oval and laminated maſſes, of various ſizes, — 
concreteũ together, like a pudding ſtone, 

nic matrix, conſiſting of a fort of dark-brown ſtone, with 
_angulariapith in it of a hitiſn colour, and viſibly 
manifeſting an affinity wich ino ordinary granite of the 
other neighbouring hals nd perfectly ſimilar to the fi- 
gured maſſes concreted With it. In other parts, and par- 
ticularly at Monte Galda, a fall iſolated clevation in the 

plain of Padua, between the E eatjean- and Vicentine 
hills, I have found the laminated maſſes of a ſpherical 
figure. In a broken-eavity ef wminxed vulcanic and ma- 
rine hill of Monte Galda, IA ef che laminated 
round balls re > placed one above the — and 
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EEE it were. The tmnnexed fi- 
9080 {though ſketched chiefly from memory, may ſerve 
to give ſome idea of this phenomenon. I have often ob- 
ferved the Franits; of the BEuganean hills particularly, af- 
fecting ſuch orbitular and larminated forms; as may be 
ſeen in the figure repreſenting a perpendicular ſection 
of a ſimilar bank in theſe hills. Indeed, from this and other 
facts, which I have occaſionally mentioned in the courſe 
of my paper, there ſeems to be a ſtrong analogy between 
granites and many particular vulcanic concretions. no- 
ther of the Euganean hills, called Monte Uliveto, or the 
Mount of Olive Trees, near Teolo, is chiefly cormpoſed of 
a confuſed aggregate of ſmaller globular vulcanic balls, 
which are rather folid than Kmiriated; and of a hard _ 
ruginous fubſtance, of à Ark brown colour, much re 
ſemblinig/ſome common ferruginous peodes'I have 2 
The afinexed figure Arepreſents a grotyp'of chem. This 
may fuffice for à fpecirti ie more curious vulcan 

produttions of the Lug ben Wills, arid tmited to me ob- | 

ſeryations before mate; may perhaps ſhow, how little we 

are acꝗuaifit with! the ſtructure and relative phæno- 
men of vticatiic bollies tt gefieral. I ſhall not enter 
into any accu of other more common productions of 


this KHId; Aid Rt by mention, that, during my fum- 
mers Tens 88 the baths of Abano, I made a collec- 


tion bf the FliptG hon, Which is now in the public 
müiſeum M Badüd. Strict fuch productions are rather cal- 
culdtettte Mulirate the phyſical topography of the coun- 


- (0) Fg. 5. . Fig. 6. Fig. 7+ 
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muſt be more uſeful upon the ſpot, than they poſſibly 


er 44. J 
try to which they belong, than to adorn a cabinet, they 


can be elſewhere; which conſideration-will, Lhope,, ſerve 
as my apology for not having tranſmitted them to the So- 
ciety with the other ſpecimens. It ſeems rather extraor- 
dinary, chat ſo curious a tract as that of the Euganean 


Bills, which differs from all others in Italy, ſhould have 


remained ſalong unknown, eſpecially beingin the neigh- | 
bourhood of frequented baths, and a celebrated univer- 


ſity. For though Baccivs, in his book De Thermis, ſup- 
_ poſes ſubterraneous fire, to account for the heat of the 


waters of Abano, and alſo mentions pumice ſtones. about 
the baths there;, yet he means only the porous and cal- 


careous concretions formed by depoſition from thoſe wa- 
ters; nor does he ſeem to have been at all acquainted 


with the indiſputable vulcanic phznomena, which the 


adjacent hills in plenty afford. Nor does VANDELLI. en- 


ter into. any obſervations of this kind, in his more mo- 
dern and expreſs treatiſe De Thermis Pativinis;. if we ex- 
cept the mention. of the foſſil glaſs of Val San Zibiq, 
which he ſeems to have firſt obſerved. 1 therefore hope, 
that the fore going obſervatians will be the more accepta- 
ble. It appears alſo from hence, if I miſtake not, that the 
Venetian territory in general abounds full as much with 
vulcanic phænomena, as any other part of Italy. For, 
beſides my obſervations in the Paduan, Veronefe, and 
Vicentine territories, I have ſeen lava, in the public mu- 
ſeum at Padua, from the Breſcian hills; and have obſerv- 
ed lava pebbles in in quantity in the beds of the rivers 

flowing 


1 1 


Howin g from the mountains of Friuli. I therefore doubt 
not but theſe provinces alſo abound with vulcanic ph+ 
nomena, though T have never had an opportunity to vi- 
ſit them. I mention theſe circumſtances more willingly, 
ſince it has been generally imagined, that the northern 
parts of Italy contained few, if any, ſuch productions. 


S They are, however, not only full as common, but, if I 


miſtake not, more inſtructive than thoſe of any other 
province of that country. For, beſides the phænome- 
non of Monte Roſſo, on the importance of which I have 
already inſiſted, and the other curious vulcanic produc- 
tions of the Euganean hills, I muſt obſerve, that, from 
the inordinate courſe of the Appenines in general, the 
vulcanic hills of that chain afford no obſervation ſo in- 
tereſting to phyſical geography and the theory of ſuch 
phznomena, as that before remarked of the correſpon- 
dent direction and paralleliſm of the vulcanic and other 
branches of the Veroneſe and Vicentine diſtricts. My 
obſervations alſo, on the vulcanic branches of theſe dif- 
tricts, do not ſeem to agree with the celebrated Monſ. 
GUETTARD'sS principle, who ſuppoſes”, that all vulcanic 
materials obſervable in calcareous countries are adventi- 
tious; the contrary of this being indeed demonſtrated 
by the facts I have advanced. Nor have I entered parti- 
cularly into an account of my vulcanic tour in the Vene- 
tian ſtate, that I might not abuſe myſelf of the ſufferance 
of ſo reſpectable a Society by an unintereſting detail of 


(s) Memoire fur a Mineralogie @ltalie, in the firſt volume of his Memoires | 
fur ts Sciences et les Arts. 
G 2 i Facts; 
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in the mountains of that neighbourhead; and I had be- 


1 by Mr. ARDVINI, a celebrated naturaliſt of Ve- 


t % 


"_ however juſtifiable I might have been, by thei im 
portance of ſome of them. For another imperfect baſal- 
tine columnar group, of which I have alſo a drawing, 
exiſts near Gambellara, in the Veroneſe territory, a few 
miles from Montebello; and, according to the informa- 


adjacent diſtrict of Vicenza. Doctor FEST ARI, an inge- 


nious phyſician of Valdagno, whoſe curioſity I have for- 


tunately excited in theſe matters, lately informs me, that 
He has diſcovered a ſimilar group of priſmatic columns, 


fore been apprized of another near Maſon, not far from 


I have obſerved fragments of priſmatic | 
— but did not ſee the group. 1 
San Giovanni Hlarione, I was alſo informed, that, at fome 
diſtance, by the {ide of the torrent below, another fimilar. 
group exiſted. Nor have I the leaſt doubt of the fre- 
quency of ſuch phænomena, efpecially in the-Vicentine: 
hills, where vulcanic effects are more common even than 
in the neighbouring territory of Verona. For of all the 
numerous lines, or branches, of mountains, that diverge 
from the chain of the Alps, and interſect, nearły in par- 
allel directions, the Vicentine diſtrict, there is not one, 
E believe, but what contains more or leſs lava, and in: 


_ quantity ; whereas many of the ſaid branches, in the ve- 


ronèſe territory, are excluſively marine and: calcareous; 
eſpecially in the immediate neighbourhood of Verona, 


about the Val Pantena, the Val Policella, and towards. 


: the 


Ls 1 

me Adige; and che Vereneſe mountains, that moſtly | 
abound with laua, are thoſe of the eaſt and 2 — 5 

quarter, about the confines of the Vicentine territory, 
in the common road from Verona to Vicenza. I firſt 
perceived vulcanic effects in the environs of Caldiero, 
where the hot. ſprings riſe. The immediate hills about 
them, which are iſolated in the plain, though of little 
elevation, are almoſt excluſively vulcanic; as are likewiſe 
the neighbouring points of the Alpine branches before 


mentioned. None of the writers on the baths. of C aldi- 


ero take any notice of theſe facts, though they ſeem al- | 
moſt inſeparable from the conſideration of the origin and 
properties of thoſe waters. The ſame defect i is obſerva- 
ble alſo in the writers on the hot ſprings near Viterbo, 
which are inthecentreof vulcanic hills, and on the other 8 
Tbermæ near Radicofani, in the confining. part of the 
Tuſcan ſtate, where, as I before obſerved, vulcanic effects N 
alſo abound. This neglect indeed is but too common to 
ether writers on Werme and mineral waters in general; 
phyſical topography ſeldom forming a part of their in 
quiries, however pertinent and even neceſſary in itſelf bs 

Having often had occaſion to ſpeak of Abano in. the 
courſe of this paper, I cannot conclude it without men- 
tioning an extraordinary phænomenon in. the. animal; 
kingdom, which. is: obſervable there. Notwithſtanding. 
the heat of thoſe waters, in which FAHRENHE1T's thermo 
meter riſes to eighty-eight degrees, a particular ſpecies of 
buccinum breeds and lives in them, and is found in great 


plenty. It is of the. fluviatile kind, and ſeems to. be pe-- 
culiar. 


ive 


ar to'theſe wilt ane never Leen r heard of 
in any others. They are remarkahly ſmal, ſcarcely 
exceeding a line or two in length, and are perhaps the 
ſmalleſt-anivalve or teſtaceous animal of any ſuch kind 
Hithgrto diſcovered. It is mentioned and figured by v an- 
DEL in his treatiſe De Thermis Patavinis; but the fi- 
gures are not good, and much too large; as may be ſeen 
by the original ſpecimens herewith ſent. 
©» Such are the obſervations, which I wy the "OI 
to preſent to you, SIR, and to the other learned members 
of the Royal Society upen the preſent occaſion. I ſhall 
think myſelf very happy if they afford any ſatis faction; 
and more particularly ſo, ſhould they be found condu- 
o the advancement of ſo intereſting a province of 
Science as that of Phyſical Geography, which being 
grounded upon facts, that require obſervation, ems hi- 
therto to have ſuffered for the want of it. If, contrary to 
the common opinion, I have inſiſted on the local origin 
of moſt vulcanic tracts, it ma further be confidered, that 
this ſeems full as conſiſtent with the principle 
origin, as it is agreeable to the phænomena t tes. 
For fire not only penetrates, pervades 85 — and new 
modifies the texture of the moſt ſolid bodies; but is alſo 
often generated in theſe bodies, without the previous i in- 
tervention of other fire; which.confid eration alone mi ight 
lead us to the opinion I have advanced, were there not 
ſuch evident proofs in ſupport of i it. Theſe will, I hope, 
receive a ſtronger confirmation from a more particular 
account of the vulcanic phenomena of Auvergne and | 
Velay, 
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velay, which I propoſe myſelf the . of * = 
to the Society upon a future occaſion. In the mean time 


I am, with * reſpect and _ SIR, Ko 
WOES "Your mot obedi | ent Ar vane BH 9 ;+ | 


—_ 


»* Free”? — 3 5 30 : | 


and very humble ied, 
JOHN STRANGE. 


8 8. Since the rermination of the foregoing Paper, E 
am informed. by Mr. CHARLES HAY, of, Brecknock, in 
South Wales, that the priſmatic baſaltine columns of 
Towen before mentioned were actually brought from 
Cader Idris, at the top of which mountain there are pro- 

digious quantities of them, which are totally different 
from the rocks around them. This information Mr. nay 
has lately received from a perſon informed; having 
obligingly made the inquiry at my requeſt. 1 may, per; 
haps, be enabled hereafter, through the ſame channel, 
to tranſmit to the Society a more particular account of 
the phænomenon; preſuming, that, in ſome part or other 
of Cader Idris, theſe columns form a regular N 
they e do in other places. , SOT e ee 
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UI. 40 Inquiry 10 , what was the ancient Engliſh 
. cight and Meaſu ure according zo the Laws or Statutes, 


Tur Fo. the Reign of Heaty tbe Seventh. 


- | 
FA 4 


8 


2 — 
af 


2 4 4 * A I * 
* a #4 ' ; | . | au 


Rats Nor. 47 
0774+ r 


int ba CLAM Mönter er b how, 


_ 9 JF; 95 5 £: e Phe: ith: clatiſe of that 
el þ pon. Br rod baibtant 
ion ms 


„ e, 


BIG. n 
n 
We. 


nd meaſures, 


| EDWARD 


ea pt 


1 rh, Tack 25 his 7 
EDWARD Ocken ned. Neither Wei; gut er 
iere deſcribe d Particulariy; ; but the tee 
define = more plaitity. And the cron 
tells us, that from hiſtorians it appears, the eee 
determined what the weight of the ſterling penny, or 


N 2 wel icht, ſhould be, to weigh 3 2 grains dry wheat. 


0 the weight of 32 grains wheat. Succeeding kings 
confirmed WILLIAM 'sCcharter; and even the great charter 
granted by king JOHN, is only to explain and reſtore the 

ancient 


17 4 5 
of _ af HENRY. Ju, and 206 of EDWARD. \ 1; explain the. 1 
ancient weights and meaſures; that is to ſays the Engliſh, 
penny called a ſterling, round wi Vithout clipping; Was to 
weigh 32 grains dry wheat, taken from midſt of the 

ear, and 20 of thoſe penny weights were to make an. 

ounce, and 12 ounces a pound; and 8 of thoſe poun 
were to be a gallon of wine, and 8 of thoſe gallons to 
make a London buſhel, which is the {th part of a quar- 
ter. The definition of the penny weight i in theſe ſta- 
tutes agrees with the determination of WILLI AU the Con- 
queror, and ſhows the legal wei ight continued the ſame. 
What the weight of that pound was, ſo raiſed from a 
penny weight, equal to the weight of 3a grains of wheat, 
we may clearly learn from that declaration in the 18th. 4 
of HENRY III. when he aboliſhed that old pound, and 
eſtabliſhed the Troy weight; which ſays, that the Troy 
pound exceedeth the old Tower pound by 2 of the ounce.. 
As the Troy pound eſtabliſhed by ExRT VIII. is the ſame 


as js now in uſe, conſiſting of 57 60 Troy grains, and 480 


grains to the ounce, and 12 ounces to the pound: ſo 360 
grains is 2 of the ounce, which, deducted from 3760, 
leaves 5400 Troy grains, equal to the weight of that old- 
Saxon pound which he aboliſhed. But to trace out 
experimentally the weight of that penny weight, raiſed. 
from 32 grains of Wheat, I got a fmall ſample. of dry 
wheat of laſt year 177 3 (the wheat of that year but or- 
dinary); and, from a little handful. taken therefrom, 1 
told out juſt. g round plump grains, dividing them into 

Vol. LXV. : H parcels: 
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1 8. 1 
be. of 32 grains each, and — exals 
22 Troy grains; conſequently, 240 ſuch penny weights, 
which: the old pound conſiſted of, were equal only te 
$409 of our preſent Troy grains, conformableto'the de- 
Maration of HENRY in. Thus the weightotf that old 
pound ts clearly aſcertained to be ighter than the pre- 
ſent Troy pound by + of an 6; neee 
they were two different yweghts.. By thoſe ſtatutes of 
. HENRT HI. and EDWARD. I. it is Laid, that 8 pounds were 
to make a wine gallon, and 8 of thaſe gallons, to be a 
' buſhel, and 8 buſhels a quarter; conſequently the wine 
andcorn gallon were one andthe ſame meaſure. The ſta- 
_ tute of the Tatk of WENRY VII. ſays, the gallon meaſure 
was to be & pounds of wheat, which aſcertains what was 
to be underftood by former ſtatutes, and is conſonant to 
reaſon, to ſix the meaſure of wheat by its own. weight, 
not by that of wine, as wheat was an article of · greater 
importance to the community to aſcertain its · meafure 
than wine; and a gallon meaſure to contain 8 pounds of 
wheat, muſt be: z Dart larger in cubical contents than a 
meaſure to contain 8 pounds of wine. As it appears 
555 by the charter of WILLIAM the Gee that there 
were ſealed ſtandards made of weights and meaſures, we 
cannot doubt, but they were preſerved and kept in the 
king's exchequer, for legal ſtandards; and as ſeveral ſia 
tutes direct their being made of metal, they were perma- 
nent and certain, whereby to make more: which HENRY 
vit- expreſsly tells us he practiſed, by making new ac- 
3 old an there.could be no need to re- 


. | cur- 


new — — inp oro Hinkle, 
we may obſerve, the aMze of weight aritt meafure c- 
_ tinned uniformly fixed and defcribedto be one and the 
fame, to ſhew there was no alteration made or intendee. . 
And thus, by the laws of Aﬀrze, from wl TA. the Con- 
| — HENRY Vat. the! egal pound weigiit 


al; an S abesa quarter; me © bath a, felis, 
in 46% ef hoſe pounds of wheat,” — quatter. 


— dt in the rain Year of. 
 HENRY+VIL. as will be mentioned hereafter ''That-the- 
laws of Afize were often infringed; is very , rom 
the frequent complaints, mentioned in coTTON's Abril 8e— 
ment of the Tower Records , againſt the king's purveyors; . 
Particularly in the -x 4th of EDWAID III. for remedy. 
againſt outrageous takings of purveyors and in the 45th. 
of EDWARD H1. that the king ſhould be ſerved by com- 
nn meaſure; and in the 3d of HENRY: W that the King's 
parveyors- do fate 8 buſbels of corn” on, ro the: quarter. 
firiked, The general anſwers whereto were, thar the ſta- 
tutes hould be obſerved. It appears alſo, that ottrers i in- 
. the laws of aſſize. For the ſtattite of 27 of 
H 2 ET EDWARD: 


» 


'k 52 1 


BPW.ARD: III. 2 Some, merchants bought Avvirdiipeis 
merchandizes by.one weight, and fold by another; which 
Plainly implies, they bought by ſome weight heavier than 
the legal, and ſold by the legal weight which was lighter; 
for it is rather too abſurd for ſuppoſition to imagine, they 
bought by a light weight, and ſold by a heavier. The 
ſtatute, therefore, to inforce obſervance of the laws of 
aſſize, only wills and eſtabliſhes, that there be, one weipbt, 
one meaſure, and one yard, through all the land. This can 
be underſtood to mean no other, than. the legal aſſize, 
Which preceding ſtatutes had enacted-. And farther, 
in the reign of HENRY VI: we ſee chat eo corn, 
bought by a veſſel, called a fatt, of ꝙ buſhels which con- 
tained 7a gallons; and like thoſe merchants before men- 
tioned in the ſtatute of EDWARD III. we may preſume they 
Jold by another meaſure, the legal quarter-of 8 buſhels, 
containing but 64 gallons: for the ſtatute of th mwenrr 
vi. forbids the buying by that veſſel, called a fatt. The 
prohibition implies the illegality of the veſſel and its uſe, 
and implies alſo the inforcement of the laws of alive. 1 
Taking therefore all the ſeveral ſtatutes together, in one 
connected view, thoſe that fix the laws of aſſize, with 
thoſe to reform abuſes committed againſt them, we are 
led to conclude, thoſe laws of affize continued uniformly 
one and the ſame, till HENRY v11. altered them. Having 
thus ſhewn by thoſe laws, that the old pound weight 
Was a Saxon pound of twelve ounces, raiſed from 32 
grains of wheat, and was equal only to 5400 of our pre- 
ſent * grains; and n the meaſure of capacity was 


a gallon, 


= t 1 
I «„ — 508 


of thoſe gallons made à buſhef;: hall" now endenvwour, 
by help of figures, to demioiiſtratt᷑ what was tlie Saen 


contents both of the gallon and Büfhef mefüres. mou 


grains, and that y oooofthoſe Troy grains are 


preſent Avbirdupois pound of 16 ounces, and that $400 


of thoſe Froy grains are equal to che old Saxon poui 
12 ourices; conſequentty; the old Saxon pound was 
* the prefent Troy pound; and the old 3 was 

_ of the preſent Avoirdupois pound. 


dern experiment hath proved the weight of x7 28 cubic 
inches ofiwheat, common fort, to be 47 pounds Avoir- 


5 pounds Avoirdupois, the difference in their 


22 ght i 1 8 not not 


very great; however, I will take the loweſt weight to 
compate' by, the 477 : Pounds Avoirdupois, which, in s 


Saxon weight, is 612; Pounds Saxon. And then I fay,-as 
6 12 pounds Saxon: 8 pounds Saxon :: 1728 cubit üsenes 


: 2244 cubic inches, for contents of the old Saxon gallon 


for wine and wheat. But as the old ftandard wine gal- 


to be 224 cubic inches contents, there is reaſon to corr- 


clude it to be of the ſame ſtandard aſſize, as was the ancient 
Saxon gallon for wine and wheat: for, as 1728 _ in- 


ches: 224 cubic inches: : 613; pounds Saxon: 745 
Saxon, which is about 4 penny weights ſhort of the 8 
pounds, mentioned in the ſtatutes for the gallon to con- 
tain, and i iS ſuch a ſmall difference, as may ariſe in diffe-- 


rent 


+ Weknow; the prefent Troy pouirideanMiseP 57 60Troy 


$22 


Wie know, mo- 


dupois; and of a better fort} to weigh fror 487 to'#8; 5 


lon, kept at Guildhall, and found there in 1688, proves 
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gent ves in the weight of ſuch » quantity er wheat. 
The Very near reement of. theſe com 
ws ſufficient reaſon. to conclude, that. the eld Mandan 

me zes contents, found atGuild-. 
Ball in 1688, a8 of fame ſtandard aſſize, as was the an- 
cient gation mæafure ordained to held 2 Saxon pounds of 
wheat;.andof.courſe then, the buſhel meaſure muſt have 
been 1292 cuhic inches contents, which will appear ta, 
Hold. nearly 64 Saxon pounds of Wheat, as by. thoſe. _— 
ſtatutes it ughi to do... For, a1 728 cuhie inches 
ow CA 1 pounds Saxon, 


es- 
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rien x prove, what the — — a 
Gent: Engliſh meaſures muſthavo been, 7 cording ta the 
. he ae u 
The led meaſure, 224 A contents, to hold g pνν,eLͤ Saxon. 
The buſhel- 1793; MS... ba ding. Hs 
AM 8 buſhels.raade 4. q warter, 5 the quarter. contained 
51 Saxen pounds of wheat... Theſe were the ancient 
beg] meaſures, according. to the old laws of -aflize... - . 
t now remains. ta mention the particular ſtatute. of 
eg the lach of HENRY. VII. under which, an alteration was 
hrought about in thoſe ancient weights and meaſures, 
without ſe to intend it; as the ſtatute itſelf differs 
not. in ſubſtance 1 the other old laws of aſſize, except 
SG PRO dee r. But previous 


thereto , 


©, 


T i 


there; WR be neceſſary to obſerve, that youy Proba 
bly, the unſettled ſtate of the kingdom for many years 
preceding, might pave a way to that alteration. There 
had been ſeveral conteſts about the crowns; between the 
two houſes of York and Lancaſter, till RENRHT vis by 
conqueſt, mounted the throne; and in fuck titmies of pub= 
irbance, the laws of aſſize were more likely to be 
infringed; than well kept. For, after HENRT vi. was 
 welbſettled'on his throne, we find' complaint was made 
in the 1 Ich year of his reign, that the laws of afſivehi# 
not been obſerved and kept. Whereupon he made freſh' 
ſtandards of weights and meaſures, and ſent them to the 
ſeveral ſlures and Towns in tlie kingdom But ini the 
very next year (the 1 ach of his reign) thiere came out that 
particular ſtatute; under which, the weights and meafures 
were altered. Reciting, that the King, irithe fornier year, 
had made weights and Meaſures of brafs, according to the 
vid fandarids thereof, remaining in bit treaſury, which 
weights and meaſures are ſald, on a more diligent exatrii> 
nation, to have been approved defe23ive. It is not Gall} 
whether they were the old ſtandard weights arid mites 
- fares, or the new ones, made in the fortrier year; that 
had been approved defective; nor how much they were 
fo: all this is left to conjecture. Therefore we may; 
with great probability, conjefture, they were not detec 
tive in· reſpect to their old original ſtaridard; bur only in 
reſpect to the heavier new Troy pound, iriterided ti be 
chen introduced. And what warrants ſuch conjecture is, 
ad nm of his ſon HENRY: vin. wher he 


I © aboliſhed 


on, 


ru G + F 4 — S N * 
* oF * * * . * + , 4 oF * 1 7 4 * * 
q J : , a a - : ks. 6 . 
. LK. a 
: OE 
| | hy 
- 


F FR 
aboliſhed the old pound, i in the I 8th of his reign, 
liſhed the Troy; for he then declares, the Troy pound. 
exceedeth the old pound by z of an qunce. This ſets the 
matter in a dear. light, and ſhews what the two weights 
Vere, and what the difference between them. Hence 
then, there can be no doubt, but HEN RT VII. altered the , 
ald Engliſh weight, and introduced a heavier Troy pound, 
that exceeded the old one by 2 of an ounce; andalthough. 
none of his ſtandard weights haye come down to us, yet 
his braſs. buſhel meaſure, with his name upon it, Was 
found in the Exchequer in 1688, and proves to be 2145, 
cubic inches contents; from which we may form :anclu- 
ſions, both on his weights and meaſures, ſafficient to con- 
vince us, that he altered both. That his buſhel Was a 
meaſure of g gallons inſteadof 8, and that his Troy pound 


was 7; Part heavier than. the old Engliſh pound, which 
was raiſed from 32. grains of Wheat. Experiment hath 
proved, that a meaſure of 1728 cubic inches. of wheat, 


will weigh from 47 to about 4 8: pounds Avoirdupois; 
but ſuppoſe it be only 474 ; pounds Avoirdupois, that, in 
Troy, weight, will be 585. pounds Troy. From — 
we may eaſily find the weight of wheat that 2145 gubic 
inches will contain. For, as 1728 cubic inches 22145 
cubic inches :: 58%. pounds Troy: 32 pounds Troy, the 
weight of ke that HENRY: viith's. baſhel would con- 
tain, And dividing the 32 by 8, the number of pounds 
limited by the. ſtatute to a gallon, it proves HENRY viith's 
buſhel was a meaſure of 9. gallons inſtead. of 8; and as 
8 HO made a quarter, then the quarter contained 7,2 
gallons. 


[ 
L 
Pa p 
' : 
A 4 
OY 
f iu 
7 
bl 
= 
4 þ 

PT 

. 

p f \ 

. 4 

1 

# ö 

94 . 

W * g 

3 

fl - 1 
, U # 

I} 

{ : q 

EY 

: Y 7 
: o i b 
FE bk 
: <Y . 
= ' 4 þ4 
* 5 
N * 
7 
5 
CF 
fE 

. 

1 
* 

—— - 

» 4 Ts 

j 

„ 
9 
4. a 
[1 £4 , i 
VI + 
6 
1 
” 
5 ö 
is 
; , 
Wa 12. 

i 1: 

; * 
3 . 
11191 

1 4 
1$#5 
LEY 
1h; 
1 *T 4 
i { 
14 8 P wy - 
CREE 
1 1 
© 4 1 
8 IJ . I 
: 1488 4 
Bl. fn : 
on | 3 
. 7 
THER 
T7 1. h 
1 * 
L | 
| HWY 
TAS L 
: by 5 

14 0 

19 
1195 

1 

* C 

IS J 
: F by * , 
TH/ 
. „ 3 
Z . 3 * 

if 75 0 
N | . 
„ F 
|, 4 4 | 
1 . 
WW 1 itt. 

11 
*1 4 

0 
1 ty 
* f 
nh. 4#- 8 
LATER ' 

e 
46 
2 1 4 

i: # bib 


— — — — — — 
— _— 
— — — - 

— x" TR 
; — 

10 [LS ; 
+ — a 
> 8 


— ———— 
4 C * — 
_ ew * "RI LAW 


Hi 


TE 


4 ® * $4 
. — in«the-veſlcl; Galled a fat, he uſe of 
which was prohibited by ſtatute in HENRY: Vith's; time, 
about 60 years beforemENRY vII. as hath herein been al- 
ready remarked. If we divide the 2145 cubic inches 
contents of the buſhel, by q, the number of,, gallons it 
contained, it ſhews the gallon meaſure to be -2 385 cubic 
inches contents, which is g part larger than the old Saxon = 
gallon of 224 cubie inches, juſt in the proportion as the 
Troy pound is # part heavier than the old Saxon pound 
The ſtatute limits the gallon to hold 8 pounds Troy of 
wheat; and ſo we find the gallon. of 238 cubic inches 
will do: for as 21 4:5 cubic inches: 2.385 cubic inches: 
pounds Troy: 8 pounds Troy. But if it be ſaid, the:ſta- 
tute limits the buſhel to 8 gallons, not , then the gal- 
lon meaſure muſt have been 2 685 cubic inches contents, 
and would hold g pounds Troy of wheat, though the ſta- 
tute ſays it was to hold but 8 pounds Troy. Take it 
either way, it ſhews that the buſhel was not made accord- 
ing to the ſtatute; it held 7 2 pounds inſtead of 64 pounds. 
And upon the whole it clearly proves, that HENRY VII. 
altered both the weights and the meaſures; that he intro- 
duced the Troy pound, which was heavier by + of an 
ounce than the Saxon or old Engliſh pound; and that 
his buſhel meaſure was about <th part larger than the 
ancient Saxon or old Engliſh buſhel meaſure. The 
firſt ſtatute that directs the uſe of the Avoirdupois weight 
is, that of the 24th of HENRT VIII. Which plainly im- 
phos it was no legal weight, till that ſtatute gave it a le- 
Vo L. LXV. I gal 


the market... And it is note-wo 
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private uſt is 


Clearly known to us; but this ſeems clear, that no ſtatute 
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effect the eee The ingenious Dr. FRIES: bx, 
however, is the only one that has publiſhed any g. 
| tion of an apparatus, calculated intirely for this purpo 
This apparatus was communicated to the public, withthe 
view of promoting the diſcovery of the medical effects of 
fixed air united with water; and, in conſequence of this 
communication, ſome very ſuccefsful attempts have been 
made in the cure of diſeaſes. The experiments, however, 
have not been ſo numerous as one could have withed; 
manner propoſed, has been, in ſome meaſure, the reaſon 
why ſo few experiments, on this ſubject, have been made 
public. For although, in the hands of the doctor, the ap- 
paratus was ſufficiently convenient, it muſt be confeſſed, 
that the conduct of the proceſs required more addreſs 
than generally falls to the ſhare of thoſe that are unac- 
cuſtomed to ſuch experiments. Independent too of the 
inconveniences attending the proceſs, there was another 


* objection 
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trials which I made with Dr. PRIESTLEV“'s apparatus, it 


predominant that it could not beſwallowe 


no reaſon to wiſh for the leaſt alteration. 
therefore, on the poſſibility of its becoming, when known, 


+ a 10 
obj in to the apparatus, which, with moſt people, 
might have conſiderable weight. The bladder, which 


formed part of it, was thought to render the water offen- 
five; and when the ſolvent power of fixed air is conſi- 


dered, it will not appear improbable, that the water would 


be always more or leſs tainted by the bladder. In ſome 


always happened, that the water acquired an urinous 


flavour; and this taſte in the water Was, ifi general, ſo 
without ſome 


degree of reluctance. The difficulty, therefore, in the 
ene of the proceſs, and tlie offenſiveneſs of part of 
the apparatus, made ſome leſs exceptionable method of 


producing the 1 impregnation deſirable. This I variouſly 


atten pted, keeping convenience and cleanlineſs con- 


ſtantly in view; and I flatter myſelf, that I have at laſt 


contrived an apparatus that will perfectly anſwer the in- 
tended purpoſe. It is now twelve months ſince this con- 
trivance has been in conſtant uſe; and hitherto there is 
Preſuming, 


extenſively uſeful, and convinced of the favourable re- 
ception which every attempt of this nature meets with 
from the Royal Society, I beg leave to communicate to 
them a deſcription of the apparatus that I have invented, 


and of the manner of conducting the proceſs. 


DESCRIPTION 
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' DESCRIPTION or 7 THE APPARATUS; 


which is of glaſs, and conſiſts of three veſſels as ; (A, 
B, C), fig. I. 2. 3. The glaſſes : are accurately fitted to 
— other, and at the joints are impervious both to air 
and water. The glaſs (A) is deſigned for the efferveſciny g 
ſubſtances. The veſſel (B),1 is to contain the water that 
is to be impregnated with air. In the lower part of the 
glaſs (B) is placed an iyory valve, ſurrounded with cork, 
as in fig. 4. The cork. (a) is fitted to the bottom of the 
glaſs (B), and has throu gh it an hole, to receive the part 
{b) of the ivory valve. On the broader part of this piece 
(6) is placed a moveable piece (c. The ſurfaces of theſe. 
pieces are ſo accurately ground, th at, when applied to 
each other, no fluid whatever can paſs between them. 
The moveable part {c/ is ſecured on the part by the 
cover (d), which. is ſo conſtructed, as to allow the piece 
{c) ſome motion, and this. cover has likewiſe holes to 
give paſſage to the air that.ſhall raiſe the moveable piece 
{c). The glaſs (C). ſerves two purpoſes;: it confines the 
air on the ſurface of the, water in (B), and at the ſame 
time prevents all danger of exploſion by allowing the. 
water to give Maga.t to the aſcendin Sg ar. 


THE PROCESS: — — 


An chal and oil. of vitriol are capable of producin g 
the deſired efferveſcence, and. are the moſt eli gible on ac- 
count of their cheapneſs, I ſhall, in deſcribing the pro- 


ceſs 5 mention only theſe two ingredients. Variety of other 
a ſubſtances 


A 


1 1 
ſubſtances may, however, be employed for the ſame pur- . 
poſe; but none, pgthaps, are ſo. unexceptionable as thoſe 
1 have named. | In the other acids a proper degree 
of fixity is wan g. during the efferyeſcence; the mi- 
trous and marine have fo much volatility that there is 
always a riſk of ſome of the acid fumes paſling the valve, 
and thus rendering the water acid, which it was intended 
0 impregnate only with fixed air. To begin the pro- 
ceſs, it is neceffary to fill the veſſel (A) up to the datted 
Hines, with dilutedd oil of vitriol. By confining the height 
of the ſurface of the efferveſcing mixture to the dotted 
Hines in the glaſs (A), none of the acid will. be driven 
through the valve, during the intameſcence that at- 
tends the eſcape of the fixed air. The glaſs (B) is to be 
totally filled with water, and the veſſel O is to be put 
en it. Some powdered chalk is then to be thrown 
into the glafs (A), and the veſſels are to he imme - 
 :tfately placed as in fig. 5. except that the ſtopper be- 
donging to (C) 1 is to be left out. When the acid, in the 
lowermoſt veffel, acts on the chalk, the extricated air 
paſſes the ee in the middle glaſs; and as the con- 
ſtruction of this valve allows the fixed air from the effer- 
veſcing ſubſtances to paſs, but denies a paffage to the wa- 
ter in a contrary direction, the ſeparated air aſcends to 
he upper part of the middle glaſs, and at the ſame time 
2 portion of water, equal in bulk to the intruding air, 
paſſes up the bent tube into the uppermoſt veſſel. As the 
efferveſcence goes on, the fixed air continues to accumu- 
late in the middle veſſel, and the uppermoſt one to be 


filled 


Tea 


filled with the water that has given place to-thie air. The | 


quantity of chalk to be thrown into the acid at one time, 


muſt be determined by the capacity of the uppermoſt 


_ veſſel. Should more air be extricated than is ſufficient, 


in the conduct of the Proceſs, to fill that veſſel, the wa- 
ter will run over the top of it, and will continue to run 
as long as any air aſcends in the middle veſſel, or till the 


n of the water is below. the extremity of the bent 
tube. Both theſe accidents are to be carefully avoided; 


and in the other, 2 quantity of fixed air would be unne-»- 
ceflarily toft. Half a dram of chalk will, in general, pro- 


duce air enough to fill the uppermoſt veſſel with water; 


produce the efferveſcence, ſhould be finely powdered, as 
a a ſelenitic cruſt will otherwiſe form around it, and thus 


prevent the action of the acid on the interior part. To 


keep the neck of the glaſs clean, through which the chalk 


is put, it will be neceſſary to include the chalk looſely 
in paper; and this circumſtance is by no means to be neg- 
lected, as the accurate junction of the glaſſes depends on. 


ir, and conſequently the whole of the proceſs. 


When 


the uppermoſt veſſel js filled with water, and there is, 
therefore, a confiderable quantity of fixed air in the mid 


dle one; theſe two veſſels are to be ſeparated from the 
lowermoſt, and the air and water are to be agitated toge- 
ther, to promote their union. If, during the agitation, a 


ſtopper be put into the uppermoſt glaſs, the deſcent of 
the water in it will not ſhew the abſorption of the fixed 


'2 air 


— in one caſe; the whole would be wet and diſagreeable; 


and it muſt be remembered, that the chalk employed to 
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it will he better to ſtop the uppermoſt veſſel, as the air 


| T7 

air by the water, as the external atmoſpherical air w 
enter below, at the valve, to fill the ſpace which the ab- 
ſorbed fixed air would otherwiſe leave void. But, on the 
contrary, if the uppermoſt veſſel be open, during the agi 
tation, the preſſure of the. atmoſ phere on the ſurface of 
the water in that veſſel, will force the water down into 


the middle one, as faſt as the abſorption of the fixed air 


below will allow it room. This latter method may be 
-purſued, when a perſon wiſhes to know the quantity of 
fixed air that the water can abſorb; but in common uſe, 


and water may be then more forcibly agitated without 
inconvenience, and of courſe, the impregnation more ex- 
peditiouſly effected. During the efferveſcence, the up- 
permoſt glaſs is to remain open, and it is only to be ſtop- 
ped when the agitation is performed. lt is not to be | 
expected, that the impregnation will be conſiderable at 


frit; it will indeed be neceſſary to repeat the proceſs, 
with the fame water, four or five times, before it will be 
 aighly impregnated. After an agitation, therefore, when 


a ſtronger impregnation is wiſhed for, the uppermoſtveſ- 
{el is to be opened, and raiſed from the middle one, to al- 


low the water to deſcend, that was before driven ap. 
When the middle glaſs is again full, a freſh quantity of 


Chalk is to be put into the lowermoſt veſſel, and the agi- 
tation to be repeated, as ſoon as the efferveſcence ceaſes. 


It is ſeldom neceſſary to repeat the proceſs more than 


four times, to produce a very ſtrong impregnation; but 


— it be thought proper, to have the water as highly 


- ſaturated 


[ bs 1 


caturated with i it admits. of, nothingmors than 


a repetition. of the ſame proceſs 3 is requiſite, In this 


account of the apparatus, I have purpoſely confined my-. 


ſelf to the method of uniting fixed ar with water; but it 


is to be obſerved, that many curious experiments may be. 


made with it, both in chemiſtry and pharmacy. By its 
aſſiſtance, Ihave been enabled to ĩimitate very perfectly, the 


common mineral waters, and to make aqueous ſolutions 
of ſubſtances that were before deemed inſoluble in water. 
| Theſe circumſtances , however, I ſhall reſerve for a future 
| paper, which I ſhall have the honour to preſent, to the 
Society, as I have not yet been able to arran ge the ſeve- 
ral facts, which this apparatus has made me ee 
with, in the manner I could wiſh, 
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SINCE the foregoing paper was read, I have con- 


trived a glaſs valve, which ſeems preferable in ſome re- 
ſpects to the ivory one therein deſcribed. The following 
is a deſcription of it. It conſiſts of three pieces, as in fig. 


7 The ſuperior and inferior Pieces are perforated, 


but the middle one is without perforation, having only 
its upper part convex and its under part plane. In fig. 
8. is a perpendicular ſection of the three pieces com- 
poſing the valve, at the diſtance at which they ought to 
be placed, with reſpect to each other, in the tabular part 
of the veſſel (B). This veſſel having the glaſs valve in 
it, and filled with water, is to be put on the glaſs (A), 
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cafe, the extricated air will afcend through 2 perfora- 
tiotis in the ſuperior and inferior pieces, the middle ane. 
provinz ho obſtade to the air, having ſufficient room to 
yield tothe current of air ruſhing upwards; but when 
the air e6aſes to aſcend, and the Nene of the water 
above takes place, the middle piece will prevent the wa- 
ter from deſcending, its plane ſurface bein 8 then applied 


to the plane ſurface of the piece below it. "Thus, six, 


* 
2 


this laß valve will anſwer in every caſe where the iyory 


cati'be em oyedz and for a variety of purpoſes it 
will unubtedly prove preferable, particularly when 
corrofive fabſtances are ſubjected to experiment. 
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* "Account of a. Masa! rietment, gobich was is brought y, 
1 10 Captain Fourneaux | fromthe Ie of Amſterdam i in the. 


South Seas 20 Lgndo in the Year 17 74, and giuen to the. 


2 Society. By Joſhug Steele, E/quire, in a Letter 
4 n VP Pringle, at | 


. P. E. &. 
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10 SIR JOHN PRINGLE, BART. r. k. s. 
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Redde, Jan. za, 


172 ' GREEABLE to your requeſt, I have 


4 examined the Curious ſyſtem of pipes, 
brou ght by Captain Fourneaux from the South Seas. The 
reſult of my experiments are herewith incloſed. The 
inſtrument was ſo new to me, that I ſhould be ſorry its re- 
putation ſhould reſt intirely on my report, as I think an 
expert blower of the German flute might make further 
| diſcoveries; ; towards which, my obſervations, whether 
perfectly accurate or not, may in ſorpe meaſure ſerve as a 
guide. The accident of a flat third [ in the ſtead of 
a ſharp one, from the pipes 6.7. 8. and 9. is ſo extraordi- 
nary, that ſuſpected, for ſome timg, the loweſt (or fun- 

2 damental) thnes of thoſe pipes wer e a quarter tone (or 
 diefts) lower than J have marked them; but, after repeat- 
ed trials, and by the beſt judgement I could form by my 
ear, and by compariſon with another inſtrument, I gave 


—_ up 


T | up that ſuſpicion; 
1 and being con- 45 4 eee. 
IF firmed in the o- rr 
pinion, that the wu e W a r W e r 

moſt acute tones I 
could obtain from 
fthoſe four pipes, 
were minor thirds 
to the moſt grave, = | 
I have ventured _ I 
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is, becauſe the 
difference of hot- 
ter or colder, 
moiſter or dryer, 
has a ſenſible ef- 
fect on the acute- 
neſs or gravity of 
th& tones. 


2 — = — * — 
— — —— — ———  — _— — 


a p = _ — — , 
bo duo , . = * 
a eren ge nen,, ra EINE 
* 


J am, sIR, with 
great regard, 
Your moſt hum- 

ble ſervant, 


” — * 
7 | — roots 


JOSHUA STEELE. 
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xplanation of the ſyſtemo of muſical pipes, bn from 


n 71 — experiments 


4. 1 15 1 5 
a 


Wer,” : e cen by an unex- 


Peniencen SEE and the lower fries, which we will 
all fundamentals, with ſomewhat more addreſs and a 


elocity of the breath be increaſed a little, the five firſt 
ipes will give octaves | to the fundamentals; and if far- 


aves. In the pipes 6. 7. 8. and 9. I could neither 
ake the octaves to the fundamentals, nor the ſharp 


Ficrces; but in their ſtead, the minor, or flat-third, above 


from ſimple tubes, which I do not pretend to account 
for. Here following, are fet down the notes of the 
ſeveral tones which I produce from each. pipe; but, in 

order to bring them more within compaſs of the ſcale of 
flve lines, they are written an octave lower than they 
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reaker blaſt. Beſide the above mentioned tones, if the 


Sher increaſed, ſharp thirds, or tierces, above theſe oc- 


The octave came, when the breath was urged beyond the 
legree requilite to produce the fifth,” This minor third 
is an accident out of the natural onler of tones produced 
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and being con- 
fFfirmed in the o- 
—_ pinion, that the 
moſt acute tones I 


WE thoſe four pipes, 
_ were uinor birds 
WA to the moſt grave, 
1 have ventured 
to mark them ſo. 


bove mentioned 


wt difference of hot- 
ter or colder, 


has a ſenſible ef- 
W fect on the acute- 


the tones. 


1 am, SIR, with 
great regard, 
Your moſt hum- 

ble ſervant, 


JOSHUA STEELE. 
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„ of che emo of muſical pipes, mat from 
An he South Sea, by Captain 
#7 38 from experiments 


experimentyy was he fame as pedple 
the pipe hols off a drawer key.” # Of 
ed on. tl he © lng the” up pher f 


— Perſe: z and the 12 i feries, which we will 


call fundamentals, with ſomewhat more addreſs and a 
weaker blaſt. Beſide the above mentioned tones, if the 


velocity of the breath be increaſed a little, the ſive firſt 


pipes will give octaves to the fundamentals; and if far- 


ther increaſed, ſharp thirds, or tierces, above theſe oc- 


taves. In the pipes 6. 7. 8. and 9. I could neither 
make the octaves to the fundamentals, nor the ſharp 


tierces; but in their, ſtead, the minor, or flat-third, above 


the octave came, when the breath was urged beyond the 
degree requiſite to produce the fifth.” This minor third 
is an accident out of the natural oer of tones produced 
from ſimple tubes, which I do not pretend to account 
for. Here following, are ſet down the notes of the 
ſeveral tones which I produce from each. pipe; but, in 
order to bring them more within compaſs of the ſcale of 
five lines, they are written an octave lower than they 
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pipes unions - 


6th pipe 


8th pipe 


k 6 70 ä 
really are on the pipes. And alſo thoſe tones which come 


with moſt eaſe are wrote in minims, as IM or f 
thoſe in the next degree, in crotchets, as } or p 
thoſe ſtill more difficult, in quavers, as Lor] 
and the moſt difficult in ſemiquavers, as bor! 

iſt pipe 24 pipe 

zd and 5th 


Ith and th 3 
L pipes uniſons 


| Theſe tones are a to Engliſh nber pitch, by the 
above notes. From whence it is evident, that an ex- 


pert performer may exhibit the following ſeries, and 


perhaps alſo the octave to the fundamental =] vi- 
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| E delices, R 8 I could not, which ſeries | 18 ſut- i 


ficient for an infinite n.. of airs: 


| 1 : 


A— 


In this 8 the notes marked in minims, bein 18 thoſe 
which are eaſieſt to be ſounded, furniſh two ſyſtems 


which correſpond with the definitions of the diatonic 


- and 


and 1 in OO A 


E TJ 
and chromatic genera, according to Euclid, who deſcribes 
the diatonic in deſcending, xc /a revo, 5 Tov0y, 5 Nilo; 3 
"OY 9 ro 4 TOV0Y. 
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And the chromatic thus, xa renn pe, # 0 ile, 2 
nuoviov, in deſcending ;, and aſcending, 4+ Mlle . 
npeNov:0v, 5 4 renne. 
as A ===: deſcending, and 2 aſcending. 
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But as the enharmonic genus requires intervals of the | 
diefis,, or quarter tone, and as it did not appear by theſe 


experiments, that the pipes could exhibit any ſounds by 
_ ſuch intervals, I conclude they are not capable of per- 


forming according to the enharmonic diviſion of the 
tetrachord. 
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VI. Rem arks on a larger Syſtem of Reed Pipes from the Ile 
e Amſterdam, with ſome Obſervations on the Noſe Flute 
of Otaheite. By Joſhua Steele, E/quire. 


TO SIR JOHN PRINGLE, BART. P. R. s. 


SIR Es | | Margaret-ſtreer, 


| Feb. 21, 1775. 
an 2, IHE notice taken of my ſmall endea- 


vours, by your illuſtrious Society, does 


me much more honour than 1 deſerve; however, I re- 
ceive it, as I ought, with reſpect and gratitude. I now 


incloſe to you fuch farther remarks as I have been able 


doe make, by repeated trials, on the laſt reed pipes you 


brought me from Mr. BANks; which, though much 
larger, and more in number, are of the ſame genus 
with the former. I have alſo examined the noſe- flute 
of Otaheite, which Mr. BAN ks favoured me with; and! 
find it gives only four ſounds, with the firſt en of 
breath, which are, in an aſcending ſeries, by a ſemitone, 
A tone, and a ſemitone. Thus noted i in conſort-pitch, 


Interval of 

2 ſemitone, 

and a tone, 
and 

a ſemitone. 


11 


t 1 
If urged with a ſtronger breath, it will give octaves above 
theſe; but it then becomes il in tune: and I underſtood 
from Mr. Banks, the natives of Otaheite uſe no more 
than thoſe firſt four ſourids. Were I to give theſe notes 
denominations according to our ſyſtem of muſic, they 


ſhould be diſtinguiſnhed thus, 


ſharp ſeventh 
flat third, 


+ 
| 


| Notwithſtanding the ſmall extent of this ſeries, yet, by 
the aid of varying the meaſure, it is capable of ſeveral 
different melodies, though the general caſt of them will 
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adapted to the noſe-flute, are, harmonically, the ſame, 
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though rhythmically different; the latter having a de- 

gree of vivacity more than the former, in proportion to 

its meaſure of time; two bars of — . 

in length, to three. of the ſecond. ne TO TY 
1 am, SIR, with great regard, 


Your very humble r 
JOSHUA STEELE. 
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. 8 Remarks on the . "EM of reed pipes from the 
iſle of Amſterdam. 


«i : o 


The ſpecific difference betweeit this and the ſmaller 
ſyſtem, deſcribed before, will be underſtood from the 
following obſeryations. It conſiſts of ten pipes, joined 
together in the ſame manner as thoſe of the ſmaller 
ſyſtem. The firſt nine pipes exhibit to the eye the 
ſame figure as the ſyſtem before deſcribed in the draw- 
ing; and the tenth Pipe (which is the additional) is A 
little longer than N' 4. For in this larger fyſtem, N 8. 
is thirteen inches long; N' 4. thirteen and a half, near 

ly; and N' 10. is fourteen inches. The ſounds which 
each pipe exbibits eafily, are marked in minims, as s fol- 
lows, and are noted agreeable to conſort Fru: 
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As Mi upper minims are ſixths to thoſe next under 

them, it follows, from'the Taw of harmonic ſounds, that 
the lower minims are fifths to the fundamental ſounds 
of theſe pipes, which are written in quavers, to ſne that 
they are very difficult to be produced. The upper mi- 
nims of Ne 1. 2. 3. 4. 5. and alſo of 10. are ſharp thirds; 
or rather, major tenths, to the fundamental ſound of 
each pipe. And the upper minims of N* 6. 7. 8. and 9. 
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are nearly minor tenths to their fundamentals; 35 Which 


circumſtance ſeems to agree with what 1 remarked in 


the ſmaller ſyſtem, as an extraordinary property, touch- 


ing the minor thirds. 


7 But I will not yet aſſert, that 
this property is 3 natural, becauſe I found ſome 
of theſe latter pipes were partly obſtructed by accidental” | 


rubbiſh, which was drawn out with difficulty; fo that I 


found them ſomething more than i707, and yet not 
major; wherefore 1 have uſed the mark (&), of a triple 


croſs, to ſignify ſomething more than (x), the double 
croſs; and the mark of (x), a ſingle croſs, to fignify a 
diefis, or ſomething leſs than (x), the double croſs; which 
laſt, in the modern practice of muſic, always means to: 


ſay, Plus a ſemitone, neither more or leſs. For thou gh 


1 2 


+ and 7 referred to from the ſollowing page. i 


pretend not to decide, whether the cauſe of their be- 
ing, not quite, in the ſame proportion of tune, as I found | 
in the firſt ſyſtem, ariſes from ſome caſual injury, or from 
original intention, or original inaccuracy.  *I have 
ſaid, the upper minims of N* 6. 7. 8. and 9. are zearly 
minor tenths to their fundamentals; becauſe, in fact, 1 


| 1 76 J] | 
| the 1 the digft is ſtealing inſenſibly into > the Han- 
ey of ſingers, and of ſome other elegant muſical perfor- 


mers, it is not as yet adopted, or uſed as ſuch, in the nota- 
tion of modern muſfic. The interval between Ne r. and 
2. in theſe pipes, is only of two ſemitones; whereas, that 
between the N* 1. and 2. of the former ſyſtem, was of 
three ſemitones. The ſeries Ne 2. 3. 4. and g. and the 
| ſeries N*'6. 7. 8. and g. (both of which I have diſtinctly 
Ts marked within bars) have Emilar intervals in both ſyf- 
: | tenis (making allowance for what I have faid in page 
25, fand 1.) Wherefore I imagine theſe to have been 
| the original extent of the whole modulating ſeries, * 8 
| the double tetrachord of the Greeks, and that the Ne 1. 
and Ne 10. are additionals at pleaſure; as, in the ſmal- 
ler ſyſtem, the interval between Ne 1. and 2. was a ſe- 
mitone greater than that between Ne 1. and 2. in the i 
larger ſyſtem; and N* 10. in the ſmaller ſyftem (firſt 
examined) was totally omitted, though I have ſeen two 
others which had it. The ſounds in this larger ſyſtem 
are ſeven tones lower than thoſe of the ſmaller, which 
' correſponds with the difference of their dimenſions; the 
pipe N' 4. in this ſyftem meaſuring nearly thirteen: 
inches and a half in length, with diameter ſeemingly- 
proportional; whereas the N' 4. an the ſmaller ſyſtem 
meaſured only ſeven inches and a quarter. By increaſ- 
ing the velocity of the blaſt, I found theſe pipes gave 
ſounds ſtill higher, which were fourths above the upper 
minims, or o&ave and fixths above the fundamentals; 
and with a little more force, tritones, or ſharp fourths, 


above 


| 
| 
| 
[ 
| 
| 
| 
. 
0 * 
| 


4 
* . 
* 
FRF 
P » * es 7 * _— 2 £ y 
x n OT 9 * EA * CE * 2 2 
c 33 
1 2 k 
- —_ _ * 


1 * * * 
5 2 
_ * CY 4 
— ̃ — 
ö oy 
" F ” W- 
4 > — 


p — g — RT. : — 
W SR... © > 4 N 
> _— 4 3 - * * _ 
i s » ina by a5 
* — ＋ — — — 
EF — 
nn 1 
4 * - N rr A 
F _—_— of e 2 - w— 


+ Aa — ” k 
— — S W = 


- IK. - - n hs. . 
r be. , _— 
"Ox beets i 23 9.4.4 


A 
2 2 2 
5 * 8 * 
— 2 


ö [ 77 1 
above the upper minims, which were octave and flat fe- 
venths above the fundamentals. But theſe two (the th 


and ſharp4th above the upper minims) ſhould rather be 


confidered as one note of latitude, which by more or leſs 


velocity, or force of breath, makes in the N I. 2. 3. 4. 
5. and 10. either a ſharp 6th, or a flat 7th, to each of 
the fundamentals; or in the N* 6. 7. 8. and 9. either a 
flat or a ſharp 6th. | 


fundamental fundamental 
Ne 8. | N' 10. 


This note of latitude is common. to all tubes, trum- 
pets, horns, Wc. 

The following notes mark the aſcending ſeries of 
the ſounds of this larger ſyſtem, omitting the funda- 
mentals, and giving only thoſe which are more eaſily 
obtained. 

The . figures ſhew from. which pipe the 
notes were produced. 
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 Fandatlletitais, produced | 
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dy a gentle blaſt. 12 
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VII. Deſcription 
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vn. Deſeripeion 0 a new Ne ByA Mr. Ty Los 
Timer, of Penſ. _ in 4 Letter to Sir * Prin gle, 
Bart. P. R. nn Ri 6 


TO SIR JOHN PRINGLE, BART. P. R. 8. 


(34, 


SIR,, * 1 Penſacola, Sept. I3, 1 77 3. 
* Log 111 THEN EER any one meets with a ter- 


rella, or ſpherical loadſtone, the firſt 
thing 1 he Joes i 18 to, find out its poles; and having once 
diſcovered them, he knows immediately how any ſmall ' 
bit of needle will be affected, if it is placed upon any part 
of the ſurface of that terrella. The poles are moſt readily 
diſcovered by trying where the filings of iron, or a ſmall 
bit of needle, will ftand erect upon the ferrella; and this 
is generally found to be upon two points which are dia- 
metrically oppoſite to one another. But the magnetic 
poles of the earth ſeem to be ſituated obliquely to one ano- 
ther (ſee the Berlin Memoirs, 17 57); but where they are 
actually fituated is hitherto unknown; whether they are 
upon land or water; or in either caſe, whether we can 
come nigh to them. Yet be theſe things as they may, it 
appears evident to me, that accurate obſervations, made 
as near to theſe magnetic poles as poſſible, with a good 

dipping g- 


„ 
dipping-needle, are the ſureſt way to complete the mag- 
netic theory of this globe, analogous to the method we 
purſue in examining the terrella. But as all the dipping- 
needles which I had feen, appeared to me to be very ill 

calculated, for the fea ſervice at leaft, I contrived one 
upon a different plan in 1764, and had it executed be- 
fore I left England, by Mr. s1s8$80N. I have called it an 
— Univerſal Magnetic Needle, or Obſervation Compaſs; 
becauſe I can by it take the dip and amplitude, and even 
the azimuth, with only one affiſtant, to take the altitude 
For me. The needle 1s of the ſame ſhape and ſize nearly 
as thoſe uſed now for the compaſſes of the royal navy, 


and plays vertically upon its own axis, which has two 
conical points, ſlightly ſupported in two correſponding 
hemiſpherical ( ſockets, which are inferted into the op- 


Poſite ſides of a ſmall upright brafs paralellogram, about 
one inch and a half broad and fix inches high. Into this 
parallelogram is fixed, at right angles, a flender braſs 
_circle, about fix inches diameter, filvered and graduated 
to every half degree, upon which the needle ſhows the 
dip, by a vernier if you chooſe; and this, for the fake of 
diſtinction, I ſhall call the circle of magnetic inclina- 
tion. This braſs parallelogram, and conſequently the 
circle of inclination, alſo turns horizontally upon two 
other pivots, the one above and the other below, with 
correſponding ſockets in the parallelogram. Theſe pi- 


(a] Mr. $1580N thinks, that theſe ſockets were conical as all as the ends of 
the axis, but more obtuſe than them; which ſeems moſt l. ':kely to be the caſe, as 
they ſeem much more likely to anſwer ve than hemifpherical ſockets, 


2 voOts 


1 Bs 7 

vots are fixed in a vertical braſs drele, of the treat and 
thickneſs of two-tefiths of an inch, and ef fuck u dia- 
meter; as to allow the circle of indlination and the pe- 
lelogram to move freely round within it. This fecond 
circle I ſhall call the general meridian. It is not gra- 
duated, but has a ſmall braſs weight fixed to the flower | 
part of it, to keep it upright; and the circle itſelf is 
ſcrewed, at right angles, into another circle, of equal in- 
ternal diameter, of the ſame thickneſs, and twice the 
breadth, Which is ſilvered and graduated on che * 
ſide to every half degree. It repreſents the horizon, as 
it wings freely upon gimbols, and is always nearly per- 
allel to it. The whole is contained in a neat mahogany 
box, of an octagon figure, with a glaſs plate at top and 
one on each ſide, for about two-thirds down. That part 
of the frame which contains the glaſs lifts off occaſt = 
onally. The whole box turns round upon a ſtrong braſs 
center, fixed int a donble plate of mahogany, glewed to- 
gether crofs-ways, to prevent its warping or f. plitting; 
and this again is ſupported by three brafs feet, ſuch as 
are uſed for the caſes of table knives, froſted that they . 
may not eaſily ſlip, if the veſſel ſhould have any conſi- 
derable motion. It has another ſquare deal box to lock 
it up in, to nen the e cc. When it is Not wanted 
for uſe.” | | (0 
The uſe of this mem! is very Au i as the inck- 
nation or dip is at any time apparent from inſpection 
only, and alfo the variation, if the frame is turned round 
till the great vertical circle lies exactly in the plane of 
Vo I. LXV. 1 the 


t 65 1 8 
de true meridian; for the circle of inclination, des al- 
Ways in the needle's vertical plane, the edge of it will evi- 
dently point out upon the horizon, the variation E. or 
W. But at ſea, when there is not too much motion, you 
futn the frame round, till the vertical circle. is. in the 
plane of the-Sun's rays; that is, till the ſhadow. of the 
one fide of it juſt covers the other, and the edge of the 
circle of inclination will then give the magnetig ampli- 
tude, if the Sun is riſing or ſetting; but the azimuth, at 
all other times of the. day, and the true amplitude or. azi- 
muth being found in the uſual way, the difference is the 
variation. If the motion is conſiderable, obſerve the ex- 
tremes of the vibration, and take the mean for your 
magnetic amplitude or azimuth. When the Sun does 
not ſhine ſo: bright as to give a ſhadow, you can ſet the 
braſs circle in a line with his body, if he is at all viſible 
by your eye. The principal advantage at firſt aimed 
at in this compat; S, Was to contrive a dipping-needle, 
which ſhould be ſufficient for ag obſervations at 

ſea. As. thoſe needles, to be of = muſt be placed, by 
ſome means or other, in ſuch a manner as that all their 
vibrations ſhall be made in the true magnetic meridian, 
North and South, otherwiſe they are good for nothing. 
For if one of.them is placed at right angles, acroſs the 
magnetic line, it will ſtand perpendicularly up and down 
in any part of the world; the leaft dip, therefore, is al- 
ways in this magnetic line. But the only method of 
ſetting a dipping-needle at ſea, was to place it in a line 
with the common compaſs needle; and this muſt be 
8 ORE: — 

— 


6 28 1 
very inaccurate, if they are at any — diſtance 
one from the other; or if they were near, the two nee- 
dles would influence one another, and neither of them 
could be true: nay, ſuppoſing them for once to be pro- 
perly placed in this line, the leaſt motion of the ſhip 
throws them out again. But this inſtrument has a con- 
ſtant power in itſelf, not only of ſetting itſelf in the pro- 
per poſition, but alſo of keeping itſelf ſo; or of reſtoring 
itſelf to the ſame ſituation, if at any time it has loſt it; 
and it is curious to ſee how, by its double motion, it 
I have only one thing farther to obſerve, that as it is im- 
poſſible for human hands to make any inſtrument ma- 
thematically true, ſo when we have two graduations to 
look to, as in the preſent caſe, one on the North, and the 
other on the South of the needle, we ought to attend to 
both, and take the medium for the true dip or variation 
pretty nearly. But in this compaſs there is another me- 
thod of examining the obſervations. Take a good arti- 
ficial magnet, and on the outſide of the compaſs-bok, 
Point one end of it towards the needle, and by moving 
your magnet you may thus guide the north- end of the 
| Needle round to the ſouth; or, vice ver/d, without open- 
ing your compaſs-box. The magnet being then laid aſide, 
the needle will come to its true poſition, after a few. vi- 
brations : but as both the needle and the circle of incli- 
nation are now reverſed, it will not point exactly to the 
(b) Mr. Lon minx means; that the magnet ſhould. be applied in ſueh man- 


ner as to: turn the parallelogram and circle of inclinatian half Way, round hor | 
zontally, ſo that that end of the axis of the needle which before ps to the 
weſt, ſhall gow point to the caſt, 
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| tameſdividen as before; yet a mean of the twowill-bethe 
_ teathgagneaty; l _— mmm 
n Hotte 50 over Rint bfñc e- 
Quere 1ſt. ———— of chis t difference be 
0 to the direction of the magnetie influence 
(whatever that be) in the ſteel bar? 4 if ſuch an expe ; 


riment could be tried upon the preſent: aaimuth com- 
paſtes, is it not probable, that the variation in them would 
de at leaſt as ſenſible? Quere 2d. May not this be the 


cauſe that two of the beſt of them will differ a ſmall mat- 


ter from one another? Quere zd. Would the ends of the 


needle being made thus (>, inftead of the ſquare form 
be, in ſome meaſure, a remedy fn arid. 


1 am, moſt reſpectfuly, SIR, . eee 
Pd Nou. obedient inambio ſervant, 
| 5 ut Lonmes. 
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Vill. Bill of Mortality for Cheſter for the Year 270. * 
J- Haygarth, n 


1 q , wu * ” s = . . — a 925 = 


" HAT Cheſter is healthy to a very re- 
1 mar!kable degree, is ſtill more clearly 
laid from the followin g tables, than in the regiſter 
of Jaft year. Ini 1772, one half of the inhabitants ap- 
peared to arrive at 20 years of age; a fact which ſeemed 
very ſurpriſing when compared with the proportional 
mortality in other towns, both of a larger and leſs ſize. 
But, according to this year's regiſter, one half have lived 
to be 36 years old. In 1772, one in 15 and 3-4ths had 
lived to above 80, and this year 1 in 13. Thetfe are very 
uncommon inſtances of longevity for ſo large a propor- 
tion of the inhabitants. The inhabitants of St. Michael's 
pariſh were numbered to be 618, of whom this year ter 
have died; that is, a leſs proportion than 1 in 61. 7 
the inhabitants of the whole city were numbered with 
the fame accuracy as thoſe of St. Michaers, many im- 
portant concluſions, both medical and political, might 
with certainty be deduced from the bill of mortality. 
The regiſter of burials in the nine pariſhes are kept ſepa- 
rate; hence, by comparing the number of inhabitants 
in each pariſh with the burials in each, for a period of 


years, we may, on the moſt evident foundation, diſcern 
T which 
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which part of ns wow f. 9 y. th a political | 
view, fuch a an account w a Furrlith | the beſt means of 
de monſtrating t the accuracy of a table of the probabili- 
ties of life, formed from the regiſter, and ſupply uner- 
ring data for calculatin g annuities,” the value of rever- 
ſionary payments, and aſſurances on lives. Such an old 
town as Cheſter, where the number of inhabitants has 
for many years ſuffered little variation, and where the 
births and burials are nearly equal, is peculiarly well | 
fitted to furniſh this important information. At the re- 
_ queſt of Dr. PRICE, author of the very ingenious eſſays 
on annuities, &c. an improvement is made in the firſt 
table, by continuing the diviſion of lives into periods of 
five years, from 50 till 805 and from that age to the ex- 
tremity of life, by marking exactly the number dyiug 
in every year; becauſe for want of ſuch a regiſter, the 
law, according to which life waſtes after 8 o, is at pre- 
ſent almoſt totally unknown, and the values of annui- 
ties on ſin gle and joint lives, incapable of bein 8 calcu- 
lated with any tolerable exactneſs, beyond 70 or 75. 
The following tables confirm the obſervation, that wo- 
men live longer than men. Of thoſe who have lived to 
above 80, only 10 are males, and 17 females; the num- 
ber of widowers this year is 17, of widows 44. The 
table of diſeaſes of different ages (Ni II.) confirms in ge- 
neral the obſervations of laſt year. It is evident that no | 
epidemic viſited this place in 1773; not one died of the 
meaſles, or miliary fever, and the 10 who ſunk under 
the chinkcough had probably lingered under the diſeaſe 

ſince 


— 


ward. me end of which it ceaſed 
ke epidei | ic, Bai ons Tus died of the natura} fmall- 
pox; twelve were inoculated in Cheſter, during this 
year, and all, recovered. In order | to determi ne the uti- 
lity of inoculation, it is neceffary to aſcertain, by an in- 


duction of facts, to what, Proportion of thoſe who are in- 


fected, this diſeaſe is fatal in the natural way. 1 have re- 


ceived a very authentic account of the followin, g fact, 
which is perhaps the more curious and inſtructive, as no 


medical practitioner whatever viſited any of the patients 


during the whole diſeaſe: at Kelſall and Aſhton, two 
ſmall Cheſhire villages i in this part of the county, on an 
eminence of a dry abſorbent ſand rock, 69 perſons have 


had the ſmall-pox during the laſt ſeven months; of 
whom 1 2 have died, that is, 1 in 5 and 3-4ths. In con- 


firmation of laſt year's obſervation it is proper to remark, 
that between the ages of 15 and 50, more have died of 
conſumptions this year, than of all other diſeaſes. 


The IIId table ſhews, at one view, what dſcalcs Were. 


moſt fatal i in each. month. 
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IX. Experiments on a new Colouring Sub/iante from the 
Nand of Amſterdam ix the South Sea. Made by Mr. 


Peter Woulfe, F. R. S. at the _ re of Sir John — 


Bart. P. K. &. 
. 2, HIS ſubſtance is of a light bright orange 


colour; has a peculiar, though not a 
ſtrong, ſmell; and, when handled, gives a yellow ſtain 
to the ſkin, which does not readily waſh out with ſoap 
and water. Put on a red hot iron, it ſmoaks, melts, 
and catches fire, leaving a caput mortuum. When boiled 


with water, it gives the liquor only a flight yellow tinge, 
which is but little heightened by the addition of a fixed 
alkaly; therefore the colouring part of this ſubſtance is 

inſolable in water. Oil of vitriol put to it becomes of a 
red orange colour; but, when the acid is drained off, the 


reſiduum appears purple. Annotto, treated in the ſame 
manner, gives a blue colour. Spirit of wine, ther, 
fixed and volatile alcalies, as alſo ſoap, diſſolve the co- 
louring part of this ſubſtance. To determine the 
quantity of colouring matter which it contains, two 
drams were digeſted in a mattraſs, with four ounces of 
rectified ſpirit of wine; the ſolution being filtered aſ- 
ſumed a rich deep yellow colour, like a ftrong ſolution 


of ſaffron or gumbouge with the ſame ſpirit; what re- 
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el in the filter was 5 digeſted a ſecond time, with hw 
ounces. of freſh ſpirit of wine, and the liquor filtered; 
this ſolution was much weaker than the firſt. The un- 
diflolved part remaining in the filter after this ſecond 
ſolution was digeſted, a third time, with four ounces of 
freſh ſpirit; but the ſolution was now quite weak, and 
of a very pale yellow colour. The ręſduum being now 
deprived of its colouring portion, was ſlowly dried, when 
it appeared of a very pale yellow colour, felt as ſoft as 
ſtarch between the fingers, and weighed forty two grains; 
ſo that two thirds nearly of this colouring ſubſtance are 
ſoluble in ſpirit of wine; the undiſſolved part is not ſo- 
luble in water, acids or alkalies. Put on a red hot iron, 
it ſmoaks and catches fire without melting, leaving a ca- 
put mortuum,: and gives aſmell ſimilar to that ariſing from 
common vegetable matter. The firſt ſolution in ſpirit 
of wine, after ſtanding twenty-four hours, depoſits ſome 
of its colour in the form of minute ſpiculine cryſtals, of 
an orange colour. The ſecond and third ſolutions let fall 
none of their colour. The firſt ſolution, dropped on pa- 
per, tinges it of a bright orange colour, the ſecond gives 
a lively yellow colour, and the third a pale yellow. The 
firſt ſolution, ſufficiently dilated with ſpirit of wine, 
makes a bright yellow ſtain on paper, no way inclining 
to an orange, but exactly reſembling that made by the 
ſecond ſolution; hence it ſeems probable, that an orange 
colour is only a deep yellow. Vitriolic ther readily 
diflotves the colouring part of this ſubſtance, and affords 
ſolutions of nearly the ſame colour as thoſe made with 


= ſpirit 


| PT" 53 * 
ſpirit of wine. Oil of turpentine diſſolves but a | (nal! 
portion of it, and acquires only a pale yeHow colour. 
A ſolution of fixed alkaly in water, digeſted with this 
ſubſtance, diffolves a large portion of its cotouring part, 
and the ſolution is of a browniſh yellow colour. Volatile 
ſpirit of /al ammoniuc. ſeems to diſſolve a larger portion 
of it than the fixed alkaly, and the ſolution is of a reddiſh 
orange colour. A ſolution of ſoap in water, boiled with 
this ſubſtance, likewiſe diffolves its colouring part. All 
the foregoing ſolutions, except that in oil of turpentine, 
which was not tried, die filk, cloth, and linen, of va- 
rious ſhades of yellow and orange; but theſe colours are 
diſcharged, by boiling the dyed ſubſtances for ſome.time 
in ſoap and water. This colour can, therefore, be of 
uſe only in dying ſilk and wool, for which purpoſe we 
are already furniſhed with good dyes. Few colours go 
ſo far in dying as this new fubſtance, and none dye ſo 
ſpeedily, efpecially when ſoap and water are uſed as the 
ſolvent; for a dip or two will dye cloth or filk of a lively 
yellow colour, when put into the mixture whilſt hot. 
Soap and water may be perhaps uſed with 2 as 
the ſolvent for ſeveral other colours. 

From the foregoing experiments it appears, that this 
colouring ſubſtance, upon which they have been made, 
is of the reſinous kind, and has a good deal of affinity 

with annotta. 
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X. Experiments and Obſervations on the Gymnotus Elec- 


tricus, or Electrical Eel. By Hugh nN M. D. 
* by — Walſh, 221 F. R. §. | 


S 


10 JOHN WALSH, ESQ, 


$18, | , 8 London Feb. Ty 1775- 


* 7 9. 8 the electrical eel has lately engaged 
- the public attention, and yours in par- 
ticular, I * taken the liberty of ſending you ſome 
experiments which I made on that fiſh: they are the 
fame that I had the pleaſure of ſhewing you laſt winter, 
on my arrival from Penſylvania. If you apprehend they 
may tend to caft any light on that curious part of natu- 
ral hiſtory, or to gratify the curioſity of the public, be 
Pleaſed to make any uſe of them you may think proper. 
Beſides my own ſuperficial acquaintance with the ſub- 
ject of electricity, of which I am very conſcious, there 
are other circumſtances that may help to apologize for 
the imperfect ſtate in which theſe experiments appear. 
The eel being ſickened by the change of climate, its 
owner refuſed to let us take it out of the water, for the 
purpoſe of making experiments, on reaſonable terms; 
and there were many experiments which I could not 


make 


'T 95 * 
make on it in the water, to my own fatisfaction While 
I made theſe experiments, the eel was kept in a large 
veſſel, ſupported. by pieces of dry timber, about three 
feet above the floor. Perhaps i it may deſerve notice, that 
a ſmall hole being bored in the veſſel in which the eel 
was ſwimmin g, one perſon provoked the eel ſo as to re- 
ceive a ſhock; another perſon at the ſame time, not in 
contact with him, but holding his finger in the ſtream 
that ſpouted from the veſſel, received a ſhock alſo i in that 
finger. From this and ſundry other experiments, I am 
induced to believe, that the gyn atus has powers greatly 
ſuperior to, or rather different from, thoſe of the for- 


pedo, which you have examined with ſo much atten- 
tion. I have the honour to be, SIR, 


Your moſt obedient 
and very humble ſervant, 


; HUGH WILLIAMSON. 
Philadelphia, Sept. 3, 177 3. 
| SOME weeks ago, a ſea-faring man brought to this 
city a large eel, that had been caught in the province of 
Guiana, a little to the weſtward of Surinam. It had the 
extraordinary power of communicating a painful ſenſa- 
tion, like that of an electrical ſhock, to people who 
touched it, and of killing its prey at a diſtance, As 1 
have not heard that any other eel of this kind has ever 
been carried to any of our continental colonies, or that 
any 
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my of them have been ſeen in Scope; 1 ſhall PING the 
fiberty, after J have given a ſhort defcription of the fifh, 
to relate fuch experiments as I made, or affiſted in ma- 
king, in hopes of diſcovering by what means it procuced 
the effects I have mentioned. The eel was three feet 
ſeven inches long, and about two inches thick near the - 
head. On a tranfient view, it reſembled one of our com- 
mon eels both in ſhape and colour; but its head was flat 
and its mouth wide, like that of a cat- fiſh, without teeth. 
A fin, which was above two inches broad, extended along 
its belly, from the point of its tail to within fix inches of 
its head. This fin was almoſt an inch thick where it ad- 
Hered to the body; the upper part of it was muſcular, 
but of a very different texture from the muſcular part of 
the body; the difference was obvious to the touch, for I 
nad no opportunity of making any obſervations by diſ- 

ſecting the ſubject. It was a native of freſh water, and 


breathed at the interval of three or four minutes, by lift- 
ing its head t to the ſurface. 


EXPERIMENTS. 


1. On touching the eel with one of my Hands T per- 
ceived ſuch a ſenſation in the joints of my fingers as 1 
received on touching a prime conductor or charged 
phial, when no circle was formed; or ſuch as I have re- 
ceived, when a few ſparks of the electric fluid have 
been conveyed through my fingers only. 2. On 


touching the cel more roughly, I perceived a ſimilar ef- 
fect in my wrift and elbow. 3. Touching the eel 


With 
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with an iron rod, twelve inches long, I perceived the like 
ſenſation in the joints of the thumb and fingers with 
which I held the metal. 4. While another perſon 
provoked the eel by touching it, I put my hand into the 
water at the diſtance of three feet, and felt ſuch a ſenſa- 
tion in the joints of my fingers as when I had touched 
the eel, but not ſo painful. 5. Some ſmall fiſhes 
were thrown into the water where he was ſwimming; 
he killed them immediately, and ſwallowed them. 6. 
A cat-fiſh (, that was at leaſt one inch and an half thick, 
was thrown into the water where the eel was ſwim- 


ming; he killed it alſo, and attempted to ſwallow it, but 


could not. 7. In order to diſcover whether the eel 


which he affected my hand when Ihad touched him, I put 


my hand into the water, at ſome diſtance from the eel; 
another cat-fiſh was thrown into the water; the eel ſwam 
up to it, but preſently turned away, without offering any 
violence. After ſome-time he returned; when, ſeeming 

to view it for a few ſeconds, he gave it a ſhock, by which 


it inftantly turned up its. belly, and continued motion- 


leſs; at that. very inſtant I felt fuch a ſenſation in the 
joints of my fingers as in experiment 4. 8. Athird 
cat-fiſh was thrown into the water, to which the eel gave _ 


ſuch a ſhock, that it turned on its fide, but continued to 
give ſigns of life. The eel ſeeming to obſerve this, as it 
was turning away, immediately returned, and ſtruck it 
quite motionleſs. I could eafily perceive that the laſt 


(4 The Bayre de rio of Marcgrave. 
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killed thoſe fiſh by an emiſſion of the ſame fluid with 
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Mock was more ſevere than the former. The eel never 


other times he gave the ſhock immediately. 


* LE N — WF, mY — - 2 - > 4 — — 
— n * — —_ ——_— I act _ — D 8 > — * 
— — — —.— — | mee Ec; > OSS na IT 

* C b 0 < , I i "a! . l * 2 * * 

n P * „ 3 G i f . A + = 

Wie p . 4 4 "Ys — L - =; 2 on 2 * ; 5 
d , 0 o * - - - = * A 22 2 7 "> 1" 2 7%. * 4 
x l 2 F 2 — AY OUS , * — — 1 5 — 
4 K , — — 22 — —— — _- — — —_ — — - — — — 22 — w — = - P W 5 o — 
— — p "+ * - ” _—_ — * i = 0 = _ — " — 7 - — * * 
x — Py 2 2 ) a 8 * 4 » Ae. 0 wh pee N * nee I _ — * 
* . _ — * 4 — _ — — ———— __ 
wa 


h 3 ot * l 
As ay _ Aa-< — — 0 * - ws d > 7, == _ —  — — — PI — v4 
— — — ———— ——— — — ants 7 +. mw — —— — * © . * — — 
* — 5 a 5 a 
— — — — 4 8 — 
G wy > 43 a9 oe = * - 


5" * . th. ' , * * 8 
* Quai F 
[ 9 F 1 


attempted to ſwallow any of thoſe fiſh after the firſt, 


though he killed many of them; and I always obſerved, 


that when he was going to kill one, he ſwam directly up 
to it, as if he was going to bite it; that when he came 
up, he ſometimes pauſed before he gave the ſhock, at 
When we 
removed any of thoſe cat-fiſh, though apparently dead, 
into water in another veſſel, they preſently recovered. 
Fiſh that are ſtunned by a ſmall electrical ſhock were 
found to recover in the ſame manner. 9. Touching 


the eel, ſo as to provoke it, with one hand, and at the 
fame time holding my other hand in the water, at a 
ſmall diſtance, a ſhock paſſed through both my arms, as 


in the caſe of the Leyden experiment. 10. I put the 
end of a wet ſtick into the water, and holding it with 
one hand, I touched the eel with the other; a ſhock 
paſſed through both arms as before. 11. Taking 
another gentleman in company by the hand, he touched 
the eel, while I held one of my hands in the water; the 
ſhock paſſed through us both. 12. Inſtead of put- 
ring my hand into the water, at a diſtance from the eel, 
as in the laſt experiment, I touched its tail, ſo as not 
to offend it, while my affiſtant touched its head more 
roughly; we both received a ſevere ſhock. 13. Eight 
or ten perſons, taking hands, ſtood in a circular form; 
the firſt in the ſeries touched the eel, while the laſt put 
his hand into the water, at ſome diſtance from it; they 
all received a gentle ſhock. 14. The above experi- 
ment 
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ment was repeated with no other variation. than that the 
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laſt perſon touched the eel's tail, while the firſt touched 
its head; they all received a ſevere ſhock. 15. Ano- 
ther gentleman and myſelf, holding the extremities of 
a. braſs chain, one of us put his hand into the water, 
while the other touched the eel, ſo as to offend it; the 


ſhock paſſed through us both. 16. 1 wrapped a ſilk 
handkerchief round my hand, and touched the eel with 


it, but received no ſhock; althou gh another gentleman 
felt the ſhock, who, at the ſame time, put his hand i into 
the water, at ſome diſtance from the eel. 1 7. A great 


variety of other experiments were made by two perſons, 
one touchin g the cel near its head, the other putting his 
hand into the water, or touching it near the tail, form- 


ing a communication at the ſame time between their 


hands, which were out of the water, by pieces of char- 


coal, rods of iron or braſs, a piece of dry wood, glaſs, 
ſilk, &c. The uniform reſult of all thoſe experiments 
was, that whatever uſes to convey the electrical fluid 
would alſo convey the fluid diſcharged by the eel; and 


vice venſd, a braſs chain, that had very many links i in it, 


would not convey it, unleſs when the ſhock was ſevere, 


or the chain tenſe. , 18. One of the company being 


inſulated on glaſs bottles, received ſeveral ſhocks from 
the eel; but he exhibited no marks of a plus ſtate of 
electricity, nor would cork-balls, ſuſpended by filken 
threads, give any marks of it, either when they were 
tuſpended over the eel's back, or touched by the inſu- 
lated perſon at the inſtant he received the ſhock. 19. 
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A perſon, Kotding 4 phial in one Hand properly lined 
Md coated for electrical experiments, put his hand to the 
tall of the fiſh, while an affiſtant, holding a ſhort wire in 
one hand that communicated with the infide of the 
phial, graſped the fiſh near its head, ſo as to receive a fe- 
vere ſhock in his hand and arm, but it paffed no further. 
26. Two pieces of braſs wire, about the thickneſs of a 
cow's quilt, were ſcrewed, in oppoſite directions, into a 
frame of wood, fo as to corte within lefs than the hun- 
Erith part of an inch of contact; they were rounded at 
the point. I held the remote end of one of thofe wires, 
white an affiſtant held the other; in the mean while, 
one of us putting his Hand irito the water near the eel, 
the other touched it ſo as to receive a ſhock. We re 
peated this experiment fifteen or twenty times with dif- 
ferent ſucceſs : when the points of the wires were even 
fcrewed aſunder, to the fiftieth part of an inch, the ſhock 
never paſſed in the circle; but when they were ſcrewed 
up within the thickneſs of double-poſt paper, the ſhocks, 
ſuch of them as were ſevere, would paſs through us both; 
in which cafe, they doubtleſs leaped from the point of 
one wire to the other, though we were not ſo fortunate 
as to render the ſpark generally viſible. But it ſhould be 
obſerved, that the eel on which we made theſe experi- 
ments, was not eaſily provoked, and appeared to be in 
bad health. I have frequently pafſed my hand alon 8 its 
back and ſides from head to tail, and have lifted part of 
its body above the water, without tempting it to make 
any defence. Dr. BANCROFT tells us, that ſuch eels in 
Guiana 


b Te J 
Guiana have tracked his hand at the diftance of ſome 
inches from the ſurface of the water. Perhaps fire emit- 
ted by eels lately taken, might be rendered viſible. 
From the aboye experiments it appears: I. That the 
Guiana eel has the power of communicating a painful 
ſenſation to animals that touch or come ner if. 2. 
That this effect depends entirely on the will of the cel; 
that it has the power of giving a ſmall ſhock, a ſevere 
one, or none at all, juſt as circumſtances may require. 
3. That the ſhock-given, or the painful ſenſation am- 
municated, depends not on the muſcular action of the 
eel, ſince it ſhocks bodies in certain ſituations at a great 
diſtance; 3 and ſince particular ſubſtances only will con- 
vey the ſhock, while others, equally elaſtic or hard, re- 
fſuſe to convey it. 4. That the ſhock muſt therefore | 
depend upon ſome fluid, which the eel diſcharges from 
its body. 5. That as the fluid diſcharged by the eel af- 
fects the ſame parts of the human body that are affected 
by the electric fluid; as it excites ſenſations perfectly ſi- 
milar; as it kills or ſtuns animals in the ſame manner; 
as it is conveyed by the ſame bodies that convey the elec- 
tric fluid, and refuſes to be conveyed by other bodies 
that refuſe to convey the electric fluid, it muſt alſo be 


the true electrical fluid; and the ſhock given by this cel 
muſt be the true electrical ſhock. 
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XI. An Account of the Gymnotus Electricus, or Electrical 
Eel. In à Letter from Alexander Garden, M. D. 
F. R. S. 10 va Els, . F. R. $. 


CT South \ Carolina 


9IR, | Aug. 14, 7774. 
Redde; Feb. 23, K FEW Uaya ſince, I went to ſee ſome 


TO very curious fiſh, which were brought 


here about nine or ten weeks ago from Surinam; and I 
was both ſurprized and delighted to obſerve their ſtrange 
| ſhape, and experience their wonderful properties. I had 
| before received ſome vague account of ſuch a fiſh; but I 
always thought, that much of what I heard was fabu- 
Jous There are five of theſe fiſhes now here, of differ- 
ent bes, from two feet in length to three feet eight 
inches. The following deſcription was made out from 
the longeſt and largeſt. It might have been much more 
accurate, if there had been a Poffibility of handling the 
fiſh, and examining it leiſurely; or if I could have had a 
dead ſpecimen, as many things relating to the internal 
and external ſtructure could in that caſe have been more 
exactly aſcertained. But this fiſh hath the amazing 
power of giving fo ſudden and fo violent a ſhock to 
any perſon that touches it, that there is, I think, an ab- 
ſolute impoſſibility of ever examining accurately a living 
ſpecimen, 
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ſpecimen; and me perſon who owns them rates them at 
too high a price (not leſs than fifty guineas for the ſmal- 
leſt) for me to get a dead ſpecimen, unleſs one ſhould die 
by accident; if that ſhould happen, you may depend on 
_ havin 8 4 more exact and accurate account forthe Society. 

GEORGE BAKER, mariner, who brought them here, 1n- 
tends to carry them to En gland; but as it is very uncer- 
tain whether they will arrive in health and all alive, I 
have recommended to him to get a ſmall caſk of rum, 
with a large bung, into which he may put any of them 
that may die, and ſo preſerve them for the inſpection 
and examination of the curious when he arrives. 

The largeſt of theſe fiſh was three feet eight inches i 
in length, when extending itſelf moſt, and might have | 
been from ten to fourteen inches in circumference about. | 
the thickeſt part of his body. The head is large, broad, . 

flat, ſmooth, and impreſſed here and there with holes, 
as if perforated with a blunt needle, eſpecially towards 
the ſides, where they are more regularly ranged in a line 
on each ſide. The rerum is obtuſe and rounded. The. 
upper and lower jaws are of an equal length, and the 
gape is large. The noftrils are two on each fide; the firſt 
large, tubular, and elevated above the ſurface; and the 
others ſmall, and level with the ſkin, placed immedi- 
ately behind the verge of the r9/rum, at the diſtance of 
an inch aſunder. The eyes are ſmall, flattiſh, and of 
a blueiſh colour, placed about three quarters of an inch 
behind the noſtrils, and more towards the ſides of the 


head. The whole head ſeems to be well ſupported; 
but 
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The body is mo _ and roundiſh,. for a conſidera- 
ble diſtance from the head, and then gradually grows 
ſmaller, but at the ſame time deeper, or becames of an aci- 
naciform ſhape, to the point of the tail, which is rather 
blunt. There are many light- coloured ſpots on the back 
and ſides of the body, placed at conſiderable diſtances in 
irregular lines, but more numerous and diſtin towards 
the tail. When the fiſh was ſwimming, it meaſured iX 
inches in depth near the middle, from the upper part of 
the back to the lower edge of the ſin, and it could not 
be more than two inches broad on the back at that place, 
The whole body, from about four inches below the head, 
ſeems to be clearly diſtinguiſhed 1 into four different lon- 
gitudinal parts or diviſions. The upper part or back is 
roundiſn, of a dark colour, and ſeparated from the other 
parts on each fide by the lateral lines; which, takingtheir 
riſe at the baſe of the head, juſt above the pectoral fins, 
run down the ſides, gradually converging, as the fiſh 
gros ſmaller, to the tail, and make ſo viſible a depreſ- | 
ſion or furrow in their courſe, as to diſtinguiſh this from 
the ſecond part or diviſion, which may be properly cal- 
led the body, or at leaſt, appears to be the ſtrong muſcu- 
lar part of the fiſh. This ſecond diviſion is of a lighter 
and more clear blueiſh colour than the upper or back 
part, and ſeems to {well out ſomewhat on each ſide, from 
the depreſſion of the lateral lines; but, towards the lower 
or under part, is again contracted, or ſharpened into the 
third part, or carina. This carina, or heel, is very diſ- 
tinguiſhable 


* wh 1 ths 
A en en ie ue byits nes, 
its apparent laxnefs, and by the reticulated {kin of A 
more grey amd Hght colour, with' which it is covered. 
When the arimal ſwims gently i in pretty deep water, the 
rhomboidal reticulations of the ſkin of this rarina are 


begins about fix or ſeven inches below the baſe of the 
head, and gradually widening or deepening as it goes 
along, reaches down to the tail, where it is thinneſt. It 
ſeems to be of a ſtrong muſcular nature. Where it firſt 


takes its riſe from the body of the fiſh, it ſeems to be 


about one inch or one inch and an half thick, and is 


gradually ſharpened to a thin edge, where the fourth 
and laſt part is fituated; videlicet, a long, deep, ſoft, wavy 


fin, which takes its riſe about three or four inches at moſt 
below the head, and runs down along the ſharp edge of 
the curina to the extremity of the tail. Where it firſt 
riſes it is not deep, but gradually deepens or widens as it 
approaches to the tail. It is of a very pliable ſoft con- 
ſiſtence, and ſeems rather longer than the body. The 
ſituation of the anus in this fiſh is very ſingular, bein g 
placed underneath, and being about an inch more for- 
ward than the pectoral fins, and conſequently conſidera- 
bly nearer the hrum. It is a pretty long rima in ap- 
pearance; but the aperture muſt be very ſmall, as the 
formed excrements are only about the ſize of a quill of 


a common dunghill towl. There are two pectoral (if 1 


5 may 


very diſcernible; but when the water is ſhallow, or the 
depth of the carina is contracted, theſe reticulations ap- 


peat like many irregular longitudinal phce. The carina 
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of the carina on each ſide; but thoſe that croſs the back 
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may call them ſo) fins, placed one on each fide, juſt be- 
hind the head, over the foramina ſpiratoria, which are 
mall, and generally covered with a lax ſkin, ſituated in 


the axille of theſe fins. - Theſe fins are ſmall for the ſize | 
of the fiſh, being ſcarcely an inch in length, of a very 


thin, delicate conſiſtence, and orbicular ſhape. They 
| ſeem to be chiefly uſeful in ſupporting. and raiſing: the 


head of the fiſh when he wants to breathe, which he 


does every four or five minutes, by raifing his mouth 


out of the water. This ſhews that he has lungs and is 


' amphibious, and the foramina fpiratoria ſeem to indicate 
his having branchie likewiſe; but this I only offer as a 
conjecture, not being certain of the fact. I muſt now 
mention the appearances of a number of ſmall croſs 
bands, annular diviſions, or rather rugæ of the ſkin of 


the body. They reach acroſs the body down to the baſe 


ſeem to terminate at the lateral lines, where new rings 
take their riſe, not exactly in the ſame line, and run 


down to the carina. This gives the fiſh ſomewhat of a 
worm: like appearance; and indeed it ſeems to have ſome 


of the properties of this tribe, for it has a power of 


lengthening or ſhortening its body to a certain degree, 


for its own conveniency, or agreeable to its own inclina- 
tion. I have ſeen this ſpecimen; which I have meaſured 
three feet eight inches, ſhorten himſelf to three feet two 


inches; but beſides this power of lengthening or ſhorten- 


ing his body, he can ſwim forwards or backwards with 
apparently equal eaſe to himſelf, which is another pro- 


perty 
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perty of me vermicular tribe. When he feine forward, 
the undulation or wavy motion of the fin and carina be- 


gin from the upper part, and move downwards; but 
when he ſwims backwards, and the tail goes foremoſt, 


the undulations of the ſin begin at the extremity of the 
tail or fin, and proceed in ſucceſſion from that back- 


wards to the upper part of the body; in either caſe he 
ſwims equally ſwift. Every now and then the fiſh 


lays himſelf on one ſide, as it were, to reſt himſelf, and 


then the four ſeveral diviſions of his body abovemen- 
tioned are very diſtinctly ſeen; vidęlicet, the vermiform 
appearance of the two upper divifions; the retiform ap- 
pearance of the carina; and the laſt, or dark-coloured 


fin, whoſe rays ſeem to be exceedingly ſoft and flexible, 


and entirely at the command of the ſtrong muſcular ca- 


rina. When he is taken out of the water, and laid on his 


belly, the carina and finlye to one fide, in the ſame man- 


more particular in the deſcription of the external ſtruc- 
ture of this animal's body, becauſe I think, as it is of a 


moſſt ſingular nature, and endowed with ſome amazing 


properties, even the moſt minute circumſtance I was * . 


to obſerve relating to it ſhould be mentioned. 

The perſon to whom theſe animals belong, 3 
them Electrical Fiſh; and indeed the power they have of 
giving an electrical ſhock to any perſon, or to any number 
of perſons who join hands together, the extreme perſon 


on each ſide touching the' fiſh, is their moſt ſingular and 
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ner as the ventral fin of the Terraodon does, when he 
_ creeps on the ground. I have been the longer and 
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aftonithing property. All the five we have — 
ſeſſed of this power in a very great degree, and com- 
municate the ſhock to one perſon, or to any nurnber of 
perſons, either by the immediate touch of the fiſh with 
the hand,or by the en of any metalline rod. The 
keeper ſays, that when they were firſt caught, they could 
give a much ſtronger ſhock by a metalline conductor than 
they can do at preſent. The perſon who is to receive 


'\ the ſhock muſt take the fiſh with both hands, at ſome = 


| — diſtance aſunder, ſo as to form the communi- 
| cation, otherwiſe he will not receive it; at leaſt I never ſaw 
any one ſhocked ung e rd it with one han 
only: though ſome have aſſured me, that they were 
ſhocked by laying one hand on him. I myſelf have 
taken hold of the largeſt with one hand often, without 
_ ever receiving a ſhock; but I never touched it with both 
Hands, at a little diſtance aſunder, without feeling a ſmart 
ſhock. I have often remarked, that when it is taken 
hold of with one hand, and the other hand is put into 
the water over its body, without touching it, the perſon 
received a ſmart ſhock; and I have obſerved the ſame 
effect follow, when a number joined hands, and the 
| perſon at one extremity of the circle took hold of, = 


touched the fiſh, and the perſon at the other extremity 
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put his hand into the water, over the body of the fiſh. 
The ſhock was communicated through the whole circle, 
as ſmartly as if both the extreme perſons had touched 
the fiſh. In this it ſeems to differ widely from the far- 
edo, or elſe we are much miſinformed of the manner 

in 


283 1 


in which the benumbing effect of that fiſn is cbtnmuni- 
cated. The fliock which our Surinam fiſh gives, ſeems 
to be wholly electrical; and all the phænomena or pro- 
perties of it exactly refemble thoſe of the electric aura 
of our atmoſphere when collected, as far as they are dif- 
coverable from the feveral trials made on this fiſh. This 
ſtroke is communicated by the fame condudtors, and in- 
tercepted by the interpoſition of the ſame original elec- 
trics, or electrics per ſe as they uſed to be called. The 
keeper of this fifh informs me, that he catched them in 


Surinam river, a great way up, beyond where the falt 


water reaches; and that they are a freſh water fiſh only. 


He ſays, that they are eaten, and by ſome people eſteem- 
ed a great delicacy. They live on fiſh, worms, or any 


animal food, if it is cut fmall, fo that they can ſwallow 
it. When ſmall live fiſhes are thrown into the water, 
they firſt give them a ſhock, which kills or ſo ſtupifies 
them, that they can ſwallow them eaſily, and without 
any trouble. If one of theſe ſmall fiſhes, after it is ſhock- 
ed, and to all appearance dead, be taken ont of the veffel 


where the electrical fiſh is, and put into freſh water, it 
will ſoon revive again. If a larger fiſh than they can 

ſwallow be thrown into the water, at a time that they are 
hungry, they give him ſome ſmart ſhocks, till he is ap- 


Parently dead, and then they try to ſwallow or ſuck him 


in; but, after ſeveral attempts, finding he is too large, 


they quit him. Upon the moſt careful inſpection of ſuch 


fiſh, I could never ſee any mark of teeth, or the leaſt 


wound or ſcratch on them. When the electrical fiſh 
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are boars; they are pretty keen after their food; but 
they are ſoon ſatis fied, not being able to contain much at 
one time. An electrical fiſh of three feet and upwards 
in length cannot ſwallow a ſmall fiſh above three or at 
pe three inches and a half long. Since I wrote the 
above deſcription and remarks, I have had Mr. BAN- 
chor r's Eflay on the Natural Hiſtory of Guiana put into 
my hands, in which I find an account of this animal; 
but, as I think that he has not been very particular in 
the deſcription of it, I reſolved ſtill to ſend you the above 
account, that you might judge for yourſelf. I obſerve, 
that his account or deſcription and mine differ in ſeveral 
things; and amongſt others, where he ſays, that thoſe 
fiſh were uſually about three feet in len gth; but the one, 
of which I have ſent a flight deſcri ption, was three feet 
eight inches. This ſmall variation might indeed have 
happened without any error; but I am told, that ſome of 
them have been ſeen in Surinam river upwards of twenty 
feet long, whoſe ſtroke or ſhock proved inſtant death to 
any perſon that unluckily received it. 

1 ſhall be on the watch to procure a more accurate 
knowledge of, and acquaintance with, this animal; and if 
I can learn any thing farther about it, you may depend 
on * communicatin 8 it. 
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B our the middle of Ant ſeveral 
gentlemen and myſelf received an in- 
vitation from Dr. GEORGE FORDYCE, to obſerve the effects 
of air heated to a much higher degree than it was for- 
merly thought any living creature could bear. We all 
rejoiced at the opportunity of bein g convinced, by our 
own experience, of the wonderful power with which the 
animal body is endued, of reſiſting an heat vaſtly greater 
than its own temperature; and our curioſity was not a 
little excited to obſerve the circumſtances attendin g this 
remarkable power. We knew, indeed, that of late ſeve- 
ral convincing arguments had been adduced, and obſer- 
vations made, to ſhew the error of the common opinions 
on this ſubejct; and that Dr. FoRDYCE had himſelf proved 
the miſtake of Dr. BOERHAAVE'( and moſt other authors, 
by ſupporting many times very high degrees of heat, in 
the courſe of a long train of important experiments; 
with which, and his moſt philoſophical concluſions from 
them, every lover of ſcience muſt earneſtly wiſh that he 
may ſoon favour the public. In the mean time time, I 
am happy in an opportunity of laying before this So- 


(a) Elem. Chemiz, tom. I. p · 277, 78. 


Redde, Feb. 16, 
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of their bodies when bathing. 
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ciety the following ſhort account of ſome of theſe expe- 
riments, and of the views with which they were underta- 
ken; for the particulars of which I am obliged i to Dr. 
FORDYCE himſelf. 

DR. CULLEN long ago ſuggeſted many arguments to 


ſhew, that life itſelf had a power of generating heat, in- 
dependent of any common chemical or mechanical 


means; for, before his time, the received opinions were, 
that the heat of animals aroſe either from friction or fer- 
mentation (+). Governor ELLIS in the year I7.58 ob- 
ſerved«-), that a man can live in air of a greater heat than 
that of his body; and that the body, in this fituation, con- 


tinues its own.cold. The Abbe CHAPPE D 'AUTEROCHE 
informs us, that the Ruſſians uſe their baths heated to 
60 © of REAUMUR'S thermometer, about I 60 of FAH- 


RENHEIT'S, Without taking notice, however, of the heat 
With a view to add 
further evidence to theſe ee facts, and to aſ- 
certain the real effects of ſuch great de Dre. of heat on 


(5) Todo further juffice to the philoſophy of this moſt i ingenious ey reſpec< 
table profeſſor, I muſt here declare, that during my ſtay in Edinburgh, from 
the year 1765 to 169, che idea of a power in animals of generating cold (that was 
the expreſſion) when the heat of the atmoſphere exceeded the proper temperature 
of their bodies, was pretty generally received among the ſtudents of phyſic, from 

Dr. curLEx's arguments; in conſequence of which I applied a thermometer, in 
a hot ſummer- day, tothe belly of à frog, and found the quickfilver ſink ſeveral 


degrees: a rude experiment indeed, but ſerving to confirm the general fact, that 
the living body poſſeſſes a power of reſiſting the communication of heat. 
(e Philoſophical Tranſactions, vol. L. p. 755. 


(4) Voy. en — 1 71 p. 51. 
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the human d Dr. FORDYCE tried the following expe- 
riments. 

He procured a faite of rooms, a which the hotteſt was 
heated by flues in the floor, and by pouring upon it boil- 
ing water; and the ſecond was heated by the ſame flues, 
which paſſed through its floor to the third, The firſt 
room was nearly circular, about ten or twelve feet in dia- 
meter and height, and covered with a dome, in the top 
of which was a ſmall window. The ſecond and third 
rooms were ſquare, and both furniſhed with a fky-light. 
There was no chimney in theſe rooms, nor any vent for 
the air, excepting through crevices at the door, In the 
| firſt room were placed three thermometers; one in the 
hotteſt part of it, another in the cooleſt part, and a third 
on the table, to be uſed occaſionally in the courſe of the 
experiment: the frame of this laſt was made to turn back 
by a joint, ſo as to leave the ball and about two inches of 
the ſtem quite bare, that it might be more conveniently 
applied for aſcertaining the heat of the v and ſeve- 
ral other purpoſes. 


EXPERIMENT * 


In the firſt room the higheſt thermometer gene 120*, 
theloweſt at T1 0; in the ſecond room the heat was from 
goꝰ to 85 ; the third room felt moderately warm, while 
the external air was below the freezing point. About 
three hours after. break faft, Dr. FORDYCE having taken 
off alt his cloaths, except his Mirt, in the third room, and 
being furniſhed with wooden ſhoes, or rather ſandals tied 
on with liſt, entered into the ſecond room, and ſtaid five 

I | minutes 
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minutes in a heat of 4 when he began to feat gently. 
 Hethen entered the firſt room, and ſtood in the part heated 
to 170; in about half a minute his ſhirt became fo wet 
that he was obliged to throw it afide, and then the water 
poured down in ſtreams over his whole body. Having re- 
mained ten minutes in this heat of 1 10 he removed to 
the pardof the room heated to 1 20*; Ackaſter ſtaying there 
twenty minutes, he found that the thermometer Placed 
under his tongue, and held in his hand, ſtood juſt at 100?, 
and that his urine was of the ſame temperature. His pulſe 


had gradually rien till it made 145 pulſations in a minute. 
The external circulation was greatly increaſed; the veins 


had become very large, and an univerſal redneſs had dif- 
fuſed itſelf over the body, attended with a ſtrong feeling 


of heat. His reſpiration, however, was but little affected. 


Here Dr. FORDYCE remarks, that the moiſture of his ſkin 
moſt probably proceeded chiefly from the condenſation 
of the vapour in the room upon his body.. He concluded 
this experiment in the ſecond room, by plunging into 

water heated to 100'; and, after having been wiped dry, 

was carried home in a chair; ; but the circulation did not 


ſubſide for two hours, after which he walked out in the 
ao 1 and nne. 1 the 8 


171. 


4 * F A 


EXPERIMENT It: 5a 


In me firſt 1 room the higheſt thermometer viried from 
132 to 130"; the loweſt ſtoodat 119 . Dr. FORDYCE hav- 


ing undreſſed in an adj joining cold chamber, went intothe 


heat of 1195; in half a minute the water poured down in 
ſtreams over his whole body, ſo as to keep that * of the 


floor 
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floor where he ſtood conſtantly wet. Having remained 
here fifteen minutes, he went into the heat of 1307; at 
this time the heat of his body was 100*, and his pulſe 
beat 126 times in a minute. While Dr. ox rex ſtood in 
this ſituation, a Florence flaſk was brought in, by his or- 
der, filled with water heated to 1ooꝰ, and a dry cloth, with 
which he wiped the ſurface of the flaſk quite dry; but it 
immediately became wet again, and ſtreams of water 
poured down its fides; which continued till the heat of 
the water within had riſen to 1225 when Dr. FORDYCE 
went out of the room, after having remained fifteen mi- 
nates in an heat of 130 ; juſt before he left the room his 
pulſe made 1 39 beats in a minute, but the heat under 
his tongue, in his hand, and of his urine, did not exceed 
100?. Here Dr. FORDYCE obſerves, that as there was no 
evaporation, but conſtantly a condenſation of vapour on 
his body, no cold was generated but by the animal pow- 
ers. At the concluſion of this experiment, Dr. FoxDYCE 
went into a room where the thermometer ſtood at 43", 
dreſſed himſelf there, and immediately went out into the 
cold air, without feeling the leaſt inconvenience; on 
which he remarks, that the tranſition from very great 
heat to cold is not ſo hurtful as might be expected, be- 
cauſe the external circulation is ſo excited, as not to be 
readily overcome by the cold. Dr. FORDYCE has ſince 
had occaſion, in making other experiments, to go fre- 
quently into a much greater heat, where the air was dry, 
and to ſtay there a much longer time, without being af- 
tected nearly ſo much, for which he affi gns two reaſons; 
Vo L. LXV. R that 
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| FFT communicate its heat like air PR 
rated with moiſture; and that the evaporation from the 
body, which takes place when the air is dry, affiſts its 
living powers in producing cold. It muſt be imme+- 
diately perceived, that, beſides the principal object, theſe 
curious experiments throw great light on many other 
very important ſubjects of natural philoſophy. | 
January 23. The honourable Captain PHIPPS, Mr. 
BANKS, Dr. SOLANDER, and myſelf, attended Dr. FoR- 
DYCE to the heated chamber, which had ſerved for many 
of his experiments with dry air. We went in without 
taking off any of our cloaths. It was an oblong-ſquare 
room, fourteen feet by twelve in length and width, and 
eleven in height, heated by around ſtove, or coc#/e, of caſt 
iron, which ſtood in the middle, with a tube forthe ſmoke 
carried from it through one of the fide walls. When we. 
firſt entered the room, about 2 o'clock in the afternoon, 
the quickſilver in a thermometer which had been ſuſ- 
pended there ſtood above the 1 5oth degree. By placing 
_ ſeveral thermometers in different parts of the room we 
afterwards found, that the heat was a little greater in 
ſome places than in others; but that the whole difference 
never exceeded 20., We continued in the room above: 
20 minutes, in which time the heat had riſen about 125, 
chiefly during the firſt part of our ſtay. Within an 
hour afterwards we went into this room again, without 
feeling any material difference, though the heat was con- 
fiderably increaſed. Upon entering the room a third 
time, between five and Ix o'clock after dinner, we ob- 
ſerved 
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ſerved "on quickſilver in our onty ren airing elde 
meter at 198 7: this great heat had ſo warped the ivory 
frames of our other thermometers that every one of 
them was broken. We now ſtaid. in the room, all to- 


gether, about ro minutes; but finding that the thermo- 


meter ſunk very faſt, it was agreed, that for the future 


only one perſon ſhould go in at a time, and orders were 
given to raiſe the fire as much as poſſible. Soon after- 
wards Dr. soLAN DER entered the room alone, and faw 


he ſtaid there, it ſunk to 196". Another time, he found 


it almoſt five minutes before the heat was leſſened from 
210 to 196. Mr. BANKs cloſed the whole, by going in 
when the thermometer ſtood above 211; he remained 


ſeven minutes, in which time the quickſilver had ſunk to 
1 98*; but cold air had been let into the room, by a perſon 
who went in and came out again during Mr. BAN Ks's ſtay. 


The air heated to theſe high degrees felt unpleaſantly 


hot, but was very bearable. Our moſt uneaſy feeling was 


à ſenſe of ſcorching on the face and legs; our legs parti- 


cularly ſuffered very much, by being expoſed more fully 
than any other part to the body of the ſtove, heated red- 


hot by the fire within. Our reſpiration was not at all af- 


difference was a want of that refreſhin 8 ſenſation which 
accompanies a full inſpiration of cool air. Our time was 


ſo taken 9 0 with other obſervations that we did not 


Fj ) This thermometer danch, near the boiling point, about a degree to 
bighz the ſcale is FAHRENHEIT" 3 


fected; it became neither quick nor laborious the only 
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| ſoon after we had gone out of the heated room. 
BANKS ſeated profuſely, but no one elſe; my ſhirt was 
only damp at the end of the experiment. But the moſt 


L 128 1 


„ awah; mine, to the beſt of my 


judgment by feeling it, beat at the rate of 100 pulſa- 
tions in a minute, near the end of the firſt experiment; 
and Dr. SOLANDER'S made 92 pulſations in a minute 


Mr. 


ſtriking effects proceeded from our power of preſerv- 
ing our natural temperature. Being now in a ſituation 
in which our bodies bore a very different relation to 
the ſurrounding atmoſphere from that to which we had 
been accuſtomed, every moment preſented a new phæ- 


nomenon. Whenever we breathed ona thermometer the 


quickſilver ſunk ſeveral degrees. Every expiration, parti- 


cularly if made with any degree of violence, gave a very 


pleaſant impreſſion of coolneſs to our noſtrils, ſcorched 


juſt before by the hot air ruſhing againſt them when we 


inſpired. In the ſame manner our now cold breath agree- 
ably cooled our fingers whenever it reached them. Upon 
touching my fide, it felt cold like a corpſe; and yet the 
actual heat of my body, tried under my tongue, and by 
applying cloſely the thermometer to my ſkin, was 980, 

about a degree higher than its ordinary temperature. 
When the heat of the air began to approach the higheſt 
degree which this apparatus was capable of producing, 
our bodies in the room prevented it from riſing any 
higher; and when it had been previouſly raiſed above that 
point, inevitably ſunk it. Every experiment furniſhed 
proofs of this: toward the end of the firſt, the thermo- 


3 meter 


„„ 
— ſtationary: in the — it ſunk a little durin 8 
the ſhort time we ſtaid in the room: in the third, it funk 
ſo faſt as to oblige us to determine that only one perſon 
ſhould go in at a time: and Mr. BAN ks and Dr. soLAN- 
DER each found, that his ſingle body was ſufficient to 
ſink the quickſilver very faſt, when the room was brought 
nearly to its maximum of heat. 
Theſe experiments, therefore, prove in the cleareſt 
manner, that the body has a power of deſtroying heat. 
To ſpeak juſtly on this ſubject, we muſt call it a power of 
deſtroying a certain degree of heat communicated with. 
2 certain quickneſs. Therefore in eſtimating the heat 
which we are capable of reſiſting, it is neceſſary to take 
into conſideration not only what degree of heat would 
be communicated to our bodies, if they poſſeſſed no re- 
ſiſting power, by the heated body, beforethe equilibrium 
of heat was effected; but alſo what time that heat would 
take in paſſing from the heated body into our bodies. 
In conſequence of this compound limitation of our re- 
ſiſting power, we bear very different degrees of heat in 
different mediums. The fame perſon who felt no in- 
convenience from air heated to 2115 could not bear 
quickſilver at 1 20%, and could juſt bear rectified ſpirit of 
wine at 130; that is, quickſilver heated to 120 fur- 
niſhed, in a given time, more heat for the living powers 
to deſtroy, than ſpirits heated to 130, or air to 2110. 
And 
 (f) Theſe numbers are the reſult of ſome experiments which were made 


on the firſt of February, in a room where the heat of the air was 65% Mr. 
BANKS. 
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And we had in the heated room where our experiments 
were made, a ſtriking though familiar inſtance of the 
ſame. All the pieces of metal there, even our watch; 
chains, felt ſo hot, that we could ſcarcely bear to touch 
them for a moment, whilſt the air, from which the me- 
tal had derived all its heat, was only unpleaſant. The 
| flowneſs with which air communicates its heat was fur- 
ther ſhewn; in a remarkable manner, by the thermome- 

ters we brought with us into the room, none of which 
at the end of twenty minutes, in the firſt experiment, 
had acquired the real heat of the air by ſeveral degrees. 
It might be ſuppoſed, that by an action ſo very different 
from that to which we are accuſtomed, as deſtroying a 
large quantity of heat, inſtead of generating it, we muſt 
have been greatly diſordered. And indeed we experi- 
enced ſome inconvenience; our hands ſhook very much, 
and we felt a conſiderable degree of languor and debi- 
lity; I had alſo a noiſe and giddineſs in my head. But it 

was only a ſmall part of our bodies that exerted the power 
of deſtroying heat with ſuch a violent effort as ſeems ne- 
ceſſary at firſt ſight. Our cloaths, contrived to guard us 
from cold, guarded us from the heat on the ſame prin- 
ciples. Underneath we were ſurrounded with an atmo- 


BANKs and I found that we could bear ſpirits which had been conſiderably heated 
and were now cooling, when the thermometer came to the 130th degree; cool- 
ing oil at 129* ; cooling water at 123* ; cooling quickfilver at 115% And theſe 
points were pretty nicely determined; fo that though we could bear water very 
well at 123*, we could not bear it at 125*, an experiment in which Dr. soL Au- 


DER. joined us. And our feeling with reſpect to all theſe points, ſeemed pretty 
exattly the ſame. 


ſphere 


T wT 
fphereof air, r,cooledon one fide to 980, by being in contaCt / 
with our bodies, and on the other ſide heated very ſlowly; 
becauſe woollen is ſuch a bad conductor of heat. Ac- 
cordingly I found, toward the end of the firſt experiment, 
that a thermometer put under my cloaths, but not in con- 
tact with my ſkin, ſunk down to 110". On this princi- 
ple it was that the animals, ſubjected by M. TILLET to 
the intereſting experimentsrelated in the Memoirs of the 
Academy of Sciences for the year 1764, bore the oven 
ſo much better when they were cloathed, than when they 
were put in bare: the heat actually applied to the greateſt 
part of. their bodies was confiderably leſs in the firſt caſe 
than in the laſt. As animals can deſtroy only a certain 
quantity of heat in a given time, ſo the time they can 
continue the full exertion of this deſtroying power ſeems 
to be alſo limited; which may be one reaſon why we 
can bear for a certain time, and much longer than can 
be neceſſary to fully heat the cuticle, a degree of heat 
which will at length prove intolerable. Probably both 
the power of deſtroying heat, and the time for which it 
can be exerted, may be increaſed, like moſt other facul- 
ties of the body, by frequent exerciſe. It might be partly 
on this principle that, in M. TILLET's experiments, the 
girls who had been uſed to attend the oven bore, for ten 
minutes, an heat which would raiſe FAHRENHEIT's ther- 
mometer to 2809: in our experiments, however, not 
one of us thought he ſuffered the greateſt degree of heat 
that he was able to ſupport. 


A principal 


"FT nw FJ 

A principal uſe of all theſe facts is, to explode the 
common theories of the generation. of heat in animals. 
No attrition, no fermentation, or whatever elſe the me- 
chanical and chemical phy ſicians have deviſed, can ex- 
plain a power capable of producing or deſtroying heat, 
juſt as the circumſtances of the ſituation require. A 
power of ſuch a nature, that it can only be referred to 
the principle of life itſelf, and probably exerciſed only 
in thoſe parts of our bodies in which life ſeems pecu- 
harly to reſide. From theſe, with which no confidera- 
ble portion of the animal body is left unprovided, the 
generated heat may be readily communicated to every 
particle of inanimate matter that enters into our com- 
poſition. This power of generating heat ſeems to at- 
tend life very univerſally. Not to mention other well 
known experiments, Mr. HUNTER found a carp pre- 
ſerve a coat of fluid water round him, long after all the 
reſt of the water in the veſſel had been congealed by a 
very ſtrong freezing mixture. And as for inſets, Dr. 
MARTINE ( obſerved, that his thermometer, buried in 
the midſt of a ſwarm of bees, roſe to 97*. It ſeems ex- 
tremely probable, that vegetables, together with the 
many other vital powers which they poſſeſs in common 
with animals, have ſomething of this property of gene- 
rating heat. I doubt, if the ſudden melting of ſnow 
which falls upon graſs, whilſt that on the adjoining gra- 
vel walk continues ſo many hours unthawed, can be ade- 
quately explained on any other ſuppoſition. Moiſt dead 
(2) Eſſays Medical and Philoſophical, p. 331. 


ſticks 


I 423 ＋ 


ſticks are often found frozen quite hard, when in the 
ſame garden the tender growing twigs are not at all af- 
fected. And many herbaceous vegetables, of no great 
. ez reſiſt every winter degrees of cold which are found 
ſufficient to freeze large bodies of water. It may be 
proper ta add, that after each of the en mentioned 
experiments of bearing high degrees af heat, we went 
out immediately into the open air, without any precau- 
tion, and experienced from it no bad effect. The lan- 
guor and ſhaking of our hands ſoon went off, and we | 
have not ſince ſuffered the leaſt inconvenience, = 
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„ DESSIN, Edinburgh, Feb. 24,1775. 


N Feb. 1 'F 7 E had lately one day of a calm and 
i t clear froſt; and 1 immediately ſeized 
| the Winne; which 1 miſſed before, to make ſome 
experiments relative to the freezing of bolted water, in 
compariſon with that of water not boiled. I ordered 
. ſome water to be boiled in the tea kettle four hours. I 
then filled with it a Florentine flaſk, and immediately 


applyed ſnow to the flaſk until I cooled it to 48 off 


' FAHRENHEIT, the temperature of ſome unboiled water 
which ſtood in my ſtudy in a bottle; then putting four 
ounces of boiled, and four of the unboiled water, ſepa- 


rately, into two equal tea cups, I expoſed them on the 


outſide of a north window, where a thermometer pointed 
to 297, The conſequence was, that ice appeared firſt 
upon the boiled water; and this, in ſeveral repetitions of 
the experiment, with the ſame boiled water, ſame of 


„ 


L 186 ] 
which were made nine hours after it was poured out of 
the tea kettle. 


between the firſt appearance of ice upon the two waters 
Was different · in the different experiments. One cauſe of 


this variety Was plainly a variation of the temperature of 


the air, which became colder i in the afternoon, and made 


5 | was the diſturbance of the water; when the un- 


boiled water was diſturbed now and then by ſtirring i * 


gently with a quill tooth- pick, the ice was formed upon 


it as ſoon; or very early as ſoon, as upon the other; and 


from what I ſaw, I have reaſon to think, that were it to 
be ſtirred inceffantly, provided at the ſame time the ex- 


periment were made with quantities of water, not much 


larger or deeper than theſe, it would begin to freeze full 
as ſoon. In one of theſe trials, having inſpected .my tea 
cups when they had been an hour expoſed, and finding 


ice upon the boiled water, and none upon the other, I 
gently ſtirred the unboiled water with my tooth-pick, 


and faw immediately, under my eye, fine feathers of ice 
formed on its ſurface, which quickly. encreaſed i in ſize 
and number, until there was as much. ice in this cup.as 


in the other, and all of it formed in one minute of time, 


or two at moſt. And in the reſt of the trials, though the 
congelation began in general later in the unboiled water 


than in the other; when it did begin in the former, the 


ice quickly encreaſed ſo as, in a very ſhort time, to equal, 
or nearly equal in quantity, that which had been formed 
more gradually in the, hqiled water. The opinion, 
i ies = therefore, 


The length of time which intervened 


| neter Felcend gradually to 25 . Another 
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| ; refore, e weh 1 Bare berted ech Sic THEE H 
1 Kent is, Wat the boiled and common Water dchffer 
from ne kh? in this reſpect; that whereas the com- 
mon Water, when' expoſed in à ſtate of trankuillity to air 
that is a few degrees colder chan fliefrethin & point; may 
eaſily be cooled to the degree of ſuch ai ir, and ſtill conti- 

nue perfectly fluid, provided it fill remain uncliſturbed: 
the boiled water, on the contrary, cannot be preſerved 
fluid in theſe circumſtances; but when cooled down to 
the freezing point, if we attempt to make it in the leaſt 
colder, a part of it is immediately changed into ice; after 
which, by the continued action of the cold air upon it, 
more ice is formed in it every moment, until the whole 
of it be gradually congealed before it can become as cold 
as the air that ſurrounds it. From this diſtovery it is 


eaſy to underftand, why they find it neceffary to boil the 


water in India, in order to obtain ice. The utmoſt in- 
tenſity of the cold which they can obtain by all the means 
they employ, is probably not greater than 31 or 307 of 
FAHRENRHET T's thermometer. Common water, left un- 
diſturbed, will eaſily deſcend to this degree without freez- 
ing; and, if they have not the means of making it colder, 
may continue fluid for any time, provided it be not diſ- 
turbed: the refrigerating cauſes of that part of the world 
when they have done ſo much, have done their utmoſt, 
and can act no further upon the water. But this cannot 
happen to the boiled water; when the refrigerating 
cauſes have cooled it to 325, the next effect they produce, 
is to occaſion in it the beginning of congelation, while 
the 


ch water is afterwards — form of, 
ice, we know, dylexperience, that the temperature of it 
muſt remaintat 325] it cannot be made colder, ſo long as 
any conſiderable part of it remains unfrozen . There- 
frigerating cauſes continue, there fore, to have power over 
it, and r act upon it andwill gradually change the whole 
into ice if their action be continued ſufficiently long. 
The next object of inveſtigation may be the * 
of this difference between the boiled and the common 
water. In conſidering: this point, the following idea 
Was ruggetted As we know from experience, that by 
diſturbing common water, we haſten the beginning of 
its congelation, or render it incapable of being cooled 
below 325 without being congealed; may not the only 
difference between it and boiling water, when they are 
expoſed together to a calm froſty air, conſiſt in this cir- 
eumſtance: that the boiled water is neceſſarily ſubjected 
to the action of a diſturbing cauſe, during the whole 
time of its expoſure, which the other is not? One effect 
of boiling water long, is to expell the air which it natu- 
rally contains; as ſoon as it cools, it begins to attract and 
abſorb air again, until it hath recovered its former quan- 
tity; but this probably requires a conſiderable time. Du- 
ring the whole of this time, the air entering into it muſt 
occaſion an agitation or diſturbance in the water, which, 
though not ſenſible to the eye, may be very effectual in 


(a) Common water, when cooled in a ſtate of tranquillity to ſeveral degrees 
below the freeing point, will ſuddenly riſe up to it again, if Ciſturbed 1 in ſuch a 


manner as to occaſion in it a beginning of congelation. 
a 
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preventing it to W . wy colder than. as 
freezing point, without beginning to freeze, in conſe- 
quence of which its congelation muſt begin immediately 
after it is cooled to that point. When I reflect upon 
this idea, I remember a fact which appears to me to ſup- 
port it ſtrongly. FAHRENHEIT was the firſt perſon who 
diſcovered that water,-When preſerved in tranqzuillity, 
may be cooled ſome degrees below the freezing point 
without freezing. He made the diſcovery while he was 
endeavouring to obtain ice from water that had been 
purged of its air: with this intention he had put ſame 
water into little glaſs globes, and having purged i it of air, 
by boiling and the air- pump, he ſuddenly ſealed up the 
globes, and then expoſed them to the froſty air. He was 
ſurprized to find the water remain unfrozen much longer 
than he expected, when at laſt he opened ſome ofthis 
globes, in order to apply a thermometer to the water, ar 
otherwiſe examine what ſtate it was in. The immediate 
conſequence of the admiſſion of the air was a ſudden 
congelation which happened in the water; and in the 
leſt of his globes, a ſimilar production of ice was occa- 
ſioned hy ſhaking them. The inference that may be 
drawn from theſe experiments of FAHRENHEIT's is ſuffi- 
ciently obvious; it appears to me to remove all doubt 
with regard to the above ſuppoſition. Before theſe 
experiments of FAHRENHEIT occurred to my memory, 1 
had planned a few, ſuggeſted by the above ſuppoſition, 
that might have led tothe ſame concluſion; but the ſhort 
duration of the froſt, for one day only, did not give me 
time to put them in execution. 
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EXPERIMENTS ON THE DIPPING NEEDLE. 


Stromneſs in the iſles of Orkney, lat. 58* 59 North, 
_ 3* zo' Weſt from London, June 9,1774. 


. 


W 
18 ns * — 2 * — 2 . 


76 0 Oh 
45 +} The index placed Eaſt. 


1 7 4 >. TK. ? 
Sal 14 1 0 ; [1 »* $ 


The nden Had Web. — . 


hs Tree 9.9 of che nee cate Gangbe, the fler 
wt _ Placed Welt. 


EF 


& A MOQ Wd T 

In theſe obſervations the needle was placed horizon- 
tal, and the. vibration continued between nine and ten 
minutes. The inftrument* was fet in the middle of a 
room up one pair of ſtairs; but being apprehenſive that 
the iron-grate, fender, poker, and ton gs, might, in ſome 
meaſure, affect the needle, I determined to make a trial 
in the open air, and in a place free from ſuch obſtacles. 


1 20 The Index facing the Eaſt. 


3 11 
Me- 
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EXPERIMENTS ON THE DIPPING NEEDLE. 


On n Holms i in he 4 entrance 1 Stromneſs Harbour, 
June 23, 1774. variation per azirauth 24 Weſterly, 
Long. from London 3 30 Weſt, lat. oa 59 North, 


The index placed Welt. 


| The index placed Eaſt. 


=y 3 1 * 


ze | The poles changed, and index Eaſt 


The index placed Weſt. 


The needle i in all theſe obſervations was left to vibrate 
from an horizontal poſition. The inſtrument was ſet 
on the top of the caſe (in which it was packed) and ſtood 
in the open air, in a fine ſunny day. 
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EXPERIMENTS ON THE DIPPING NEEDLE, 


In Hudſon's Straits, July 23, 1774, lat. 62 3 North, 
long. 69. Weſt from London, variation 43 Weſterly. 
82 50 
82 30 


The Index placed Eaſt. 
82 40 


„ 
82 45 
83 45 
82 40 


The index placed Weſt. 


The needle vibrated from an horizontal fi tuation. 
Theſe obſervations were made on a large piece of ice, to 
which the three ſhips were grappled. I imagine the firſt 
four experiments may be depended on, as it was calm 
weather; but afterwards, a breeze ſpringing up gave the 
ice a circular motion, which made it impoſſible to keep 
the inſtrument exactly in the magnetic meridian, as may 
be ſeen in the fifth and ſixth experiments. I re-adjuſted 
the inſtrument for the laſt obſervation; ; but finding the 
ice ſtill continued in motion, I judged it unneceſſary to 
make any farther experiments at this time, as it could 

not be done with that exactneſs I could wiſh, or give ſa- 
tis faction to the learned Society to whom I have the ho- 
nour of tranſmitting theſe remarks. 
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EERIMENTS ON THE DIPPING NEEDLE. 


In Hudſon's Straits, July 27, 1974, lat. 62 23 North, 
long. 71 zo! Weſt from — variation 42 50 


— per azimuth, 


0 
wo The i index placed Falk, 
83 * S | 
I met wich this fun Irie iment as. 1al 
the inſtrument; the field of ice turning round, ſo as to 
remove the needle conſtantly out of the magnetic meri· 
dian; however, I endeavoured to be exact, and re-adjuſts 
ed the poſition of the inſtrument twice during the ob- 
ſervations. 


Td EXP Es 
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- EXPERIMENTS: ON THE DIPPING NEEDLE. 


m Hudſon's Straits, July 28, 7 74, lat. 62“ aft Nurtn, 
laue. 7 3⁰ from 3 2 + reg 


9 [ 
83 O 3 | 1 
83 Jr The index Nat Met. ; | 
83 30 

83 0 } 7 The index young Eaſt. 

81 30 4 * 
81 40 | The poles 4 and index Eaſt. 
2 + The index pointing Weſt. 


Theſe obſervations were made with the aſſi tance of 
Captain Richards, on a table in the cabbin of the Prince 
Rupert. We uſed all imaginary care to render them 
exact; yet, at the concluſion, I found the ſhip, though 
Taſt to a field of ice, had altered the poſition of her head: 
for by placing the index to the North line of the inſtru- 

ment, the needle ſtood at 887 10 2 inſtead n. 
meyendictlar at heh $4.07; 
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Inv Hadfon' Bay, Auguſt 14, 1774, lat. 56˙ B53 North, 
long. 85 24 Weſt from London, variation ber azi- 


muth * Weſt. 


O0 

82 
82 
82 
82 


82 


82 


82 
82 


5 | 


9 


30 
Ic 
Theſe experiments were made in conjunction with 
Captain Richards, in the cabbin of the Prince Rupert, 
whilſt ſhe lay amongſt ice. The ſhip frequently varied 
the poſition of her head a point of the compaſs; but by 
replacing the inftrument as often as we found occaſion, 
I have the greateſt reaſon to think theſe obſervations 
(which took up above three hours) 7 are * accurate. 


” \ The index placed Eaft. 


} The index placed Welt. 


} The poles changed, and index Eaſt 


} The index placed Eaſt. 
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EXPERIMENTS ON THE DIPPING NEEDLE. 


At \t Mooſe Fort in Hudſon's Bay, September 8, 1774, lat. 
51 20 North, long. 82 30 Wen ram — 
variation 17 Welt. 


%.- 


80% 25⁵ , 
50 15 | The index placed Weſt, 
80 35 | N 

79 8 

80 30 

dr 25 f The Index placed Eaft, 

80 13 5 

* 13 

1 

| - 72 *'\ The poles reverſed, index Eaſt. 
79 

79 

: > The index placed Weſt. 
8. 


"2 a obſervations were made on ſhore. So remarka- 

ble difference between them, when I was expecting quite 
the reverſe, ſurprized me as much as the increaſed in- 
clination of the needle from obſervations made nearly 
in the ſame parallel of latitude in London. I endea- 
voured, by drawing a magnetical meridional line with 
chalk, and paying the greateſt attention to keeping the 
inſtrument perfectly ſteady and horizontal, to render 


theſe experiments accurate, and fulfil the intention of 
the Royal Society. EXPE- 


1 ] 
RXPERIMENTS ON THE DIPPING NEEDLE. 


At Albany Fort in Hudſon's Bay, September 14, 1774, 
long. 825 30 Weſt, lat. 52 22 North, variation 17 
Weſt. 


0 


80 13 
80 25 
79 37 
79 55 


I made a trial of the inſtrument at this place, but 
having loſt the ſlip of paper on which I had noted the 
experiments, I was dubious whether I ſhould inſert the 
above or not. I can only recollect theſe four, and am 
not poſitive which way the index ſtood; however, I re- 
member that the mean of all the obſervations I made 
was ſomething leſs than 80. Time will not permit me 
to repeat the operation during the ſhip's ſtay in theſe 
parts; I muſt therefore defer it to a future period. Du- 
ring the winter, I ſhall have frequent opportunities of 
amuſing myſelf this way; and the reſpect I bear the 
Royal Society, makes every ſervice I render to that il- 
luſtrious body an additional happineſs to 


Their devoted ſervant, 


Albany Fort, THOMAS HE T CHINS. 


September 17, 1774. 
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OBSERVATIONS ON HOY, 1774. 


Month. "Hour, | Barome- Thermo- Weather. | Wit Circumſtances. * 


5 . -... te DD} A. . eee — YE 
1774. ; 
June 11. | © 15 | 28,63 | 59 2 On the top of 45 bill. : 

0 30 28,60 561 | Foggy. | Ditto. bs 
4 38 4 03 | Clear, | At low water mark, 


K 


r __ 
ꝙꝶ6?ͤ— A_—_ : * ; 


an. oa 2 
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Hoy is a remarkable high hill near Stromneſs, in the Orkneys, and is placed 
dy Mr. MACKENZIE in lat. 58 58“ North, and long. 3? 30 Weſt from London. 
The two firſt obſervations were made on the higheſt part of the hill. Soon after 
the firſt, a fog was ſeen below ariſing from the water, at length it reached the 
ſummit of the hill; the air ſeemed very raw and cold to the touch, and the in- 
ſtruments ſhewed as in the ſecond obſervation. The barometer continued at 
28,60 inches after the fog was gone off, but the thermometer roſe two or three 


degrees. The laſt obſervation was made at low water mark, about half a 
mile from the bottom of the hill. THOMAS HUTCHINS. 


& The height of Hoy alove low-water mark, according to theſe obſervations ſhould 

* be 249,93 fathoms, or as near as may be 500 yards, neglecting the correction for 
<« the difference that may be ſuppoſed in the temperature of the quickſilver at the two 
« flations, the * of which is uncertain.” s. HoRSLEx. 
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| 
Time. Therm. Therm. Barom.] Rain. Winds. ir 799 
without within. . | 
— — — — — Weather. 1 
IH M.] | inches. Inch. Points. [Str. 
8 of 26,0 | 36,0 29,57 l W | 1 [Froſt | 
| 2 30 31,5 | 36,5 [29,55 | 4 "0; | 
8 30 30,8 | 34,5 29,44 | NW | 1 Fair. 4 
8 15] 26,0 | 32,5 29,765  NNW | 1 Fair. |} 
| 2 10] 32,5 | 33,0 29,89 3 = 
8 40] 24,0 | 31,0 [30,015 | 1 Fine. 
2 0 32,0 | 32,0 29,905 2% ar 
8 15] 25,8 | 32,0 30, 135 1 Fog. | 
4 o 30,0 | 32,0 30, 175 1 Fog. 
8 5| 34,7 | 330 29,975 1 Rain. 
2 10 41,0 | 35,5 295925 | I Rain. * 
8 5 35,7 | 36,5 29, 585 o 2 Clear. . 
2 ©| 39,9 | 38,5 29,67 I 7 
8 15] 28,0 | 36,0 [29,93 1 |Fog, | 
| 3 15| 36,0 | 37,0 [29,94 | | LE 
9] 8 15| 37,5 | 38,0 20,475 o, 9 56 N | 1 Rain. 
2 ©| 33,0 | 38,5 129,615 N II |Snow. 
100 8 o 30,5 | 36,5 29,8150, 3400 E | 1 Clear. 
JJ 26s lanes FF 4 1- 
8 o 27,0 | 33,5 29,735 ENE | 1 Fine. 
3 of 32,0 | 34,0 29,0 ENE | 
12| 8 15] 28,0 | 32,0 [29,67 | ENE | x Fair. 
42 of 32245 | 33,5 j29,64 | ENE | y | 
13] 8 of 30,0 | 32,0 [29,44 | E by N| Ii Fog. 
2 0 34,0 | 34,0 29,325 I 
148 10| 42,0 38,0 28,79 o, 184] SW | 2 Rain. ; 
2 10] 46,0 | 40,5 28,845 SW | Rain. | | 
15] 8 of 41,5 | 41,5 29,20 [0,042] SW | 1 |Cloudy, 
2 of 44,7 | 439 [29,33 NW | 1| 
16] 8 15] 45,5 | 44,0 [29,265|0,098] SW | 1 Cloudy. 
| 2 10| 50,0 | 45,0 20, 22 SW Cloudy. . 
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lime Therm. Therm, Barem- Kain Winds. 
without|within. y 
IP? ke: 2 1 —ä—ũä—ñ Weather. | 
H. Inches. Inch. | Points. Str. 4 
Jan. 178 © 48,5 40,0 [29,27 o, oro loudy, windy night. 4 
2 0 58,5 | 4755 28,935 Rain. | 
188 0 34,5 | 45,0 20, 11 o, 210 2 |now, windy night. Fi 
1 2. Of 3850 | ISS Bey AP Fil 
198 ©| 27,0 | 39,0 [29,895 | 2 Fair, windy night. | Ly 
2 10] 34,9 | 39,0 2, 92 I Fair. I 1 
| 20] 8 © 29,5 35,5 29,75 1 Fog. | 0 
J 2 ©] 33,9 | 36,0 [29,65 1 Fair. a1 
21] 8 O| 30,0 | 34,5 29,73 1 air. 35 
12 5 3590 | 3555 29,83 | 1 Fair. "y 
22| 8 O| 27,5 | 33,5 29,70 1 |Fair, 5 
22 eee „„ 1 
23] 8 / 40,5 | 38,5 28, 99 o, 136 SW 2 Cloudy. "4 
| 3 0% 41,9 | 39.0 [29,02 | | SW 1 Fair. | 
248 ©| 35,9 | 38,0 | 28,85 SW 1 Snow. 4 
3 039,0 39,0 28, 98 | SW | 1 Cloudy. 
2518 of 30,5 | 37,0 29,455 WSW | 1 Fair. 
2 0 36,0 | 38,0 29,53 WSW | 1 Fair. 
260 8 0 32,5 | 37,0 |29,35 [o,og8| SW | 1 Fair. 
2 30| 39,5 39,0 |29,40 WSW | 1 Fair. 
278 0 42,0 | 39,0 20, 50 ſo, 117] SW | 1 Kain. 
3 o 45,0 | 41,5 29,34 SW | 1 |Rain. 
28] 8 of 36,9 | 42,0 |29,51 , 131] SW | 1 air. 
2 10 41,0 | 43,5 |29,50 SW II Fair. 
29 8 of 37,5 | 41,5 29, 58 o,o 58] SE | 1 Rain. 
1-2. of 45 | 420 lags) |} W121 Fa 
30 8 of 31,5 | 40,0 29,88 o, 2 W | 1 air. 
2 15 41,0 | 41,0 29,94 NW II Fine. 
318 ol 27,0 | 37,0 30, O55 N by EI Fair. 
2 ol 35,0 | 38,0 30, 7 +- N-- 4 — 
U 2 METE- 
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"Winds. 


Time. Tberm. Ther 


without 


within. 


Ni. | 


Weather. 


Fine. 


OOOOUOCOC OO . ⏑˖,,)ſ 
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mooooo eo one 
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Fai air. 
Snow. 
Fat alle 
Fair. 
Fair. 
Thaw. 
Fog. 
Thaw, 
Fair. 


Fair. 
Fine. | 
Fog. | 
Fair. 75 
Fair. 
N | 
Fair. 
Fine. 
Fog. 
Rain. } 
Rain, windy night. | 
Fi ine. | 
Fai air. | 
| Jar. _ 
Fair, windy night. 1 
Fair. | 
Fair, windy night. | 
F air. | 
Fair. 77 
13 : 
Rain, windy night. | 
Rain, [ 


—— 


2 —— 
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Time. Therm. Therm. Barom.| Rain. Winds. | 
| [withoutwithin. Ea 
| — — — — — — _—_— Weather. 
| IH. M. Inches. | Inch. | Points. Str. 
Feb. 17] 8 o] 40,0 | 47,0 20, 43 lo, o SW | 2 Fair. 
1 J 2 ol 33 * 8 ä WSW | 2 Fine. 
| 18] 8 o 36,0 | 44,5 [29,88 | SW | 1 Fair. 
| 2 40] 48,5 | 46,5 29,93 { W | 1 Fair. 
19 8 of 49,5 | 44,5 [30,09 | SSW | 1 Fair. 
| 2 of 47,5 | 46,0 29,90 | S | 1 |Fair, 
208 ol 38,5 | 45,0 29,97 0,200] SW [| 1 Fair. 
2 o| 48,0 | 47,0 30, oa | SW | 7 Fine. 
[203 8 ol 43,0 45,5 29,66 8 J˖2 Fair, windy night. 
12 15] 4550 | 47,0 29,45 WSW 2 Rain. 
| 22] 8 of 39,0 44,0 [29,90 o, 195 SW | 1 Rain. 
| 2 o| 46,0 | 45,0 [29,01 |  SSW | 2 Rain. 
| 23] 8 0 45,0 | 46,0 [29,47 ſo, 17 SW | 1 Fair, windy might. 
2 40| 50,5 | 48,0 [29,39 |  SSW [2 Rain, 
2448 of 40, 5 4755 29,1 16 0, 170 SW -Y Fair, windy night. 
| 2 of 49,0 | 49,0 29,30 _ | WSW | 3 Fair. 
| o25| 8 of 39,5 | 46,5 29, 26 [o,ogo| E | 1 Rain, windy night. 
| 2 ©| 40,5 | 46,0 [28,95 | N 1 Rain. 
BE 3 Þ ol 34,5 | 42,0 29, 55 [0,280 W by NI 1 Fair, 
| 2 of 41,0 | 43,0 [29,68 | W by N 1 Fine. 
271 8 0 33,0 | 40,0 [30,07 | ] WSW | 1 Fair. 
2 ol 445 41,5 30, |- | W | 1 Fine. 
28] 8 o] 44,5 | 440 29, 80 [0,180 | SW | 2 Rain, windy night. 
i | 2 of 52,0 | 45,5 [29,68 | | SW | 2 Fair. 3 
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. for 1774. 
Therm.|Therm.| Barom.|Rain. | Winds, 
without|within. | 
— — | — — Weather. 
| Inches. Inch. | Points. Str. = 
| 37-9 | 435 29,85 [9,943] WSW | Fair. 
46,0 | 46,0 20,93 I WW. { a fra 
37,5 | 4225 29,57 SW | 1 air. 
0 49,0 | 43,5 [29,46 | | WSW| 1 Fair. 
0 3325 40, [29,56 [9,083] W | 1 Fair. 
4355 | 43z0 29,01 5 NNW | 1 Fair. 
3755 | 4375 29,33 0,020 SE 1 Rain. 
49,0 46,0 129,10 i - WF I Fair, 
41,0 | 44,0 |29,155]0,127 | SW | 1 Fair. 
| 4595 45,0 20, 144 SW | 1 KRain. 
o 44,0 | 45,0 [29,34 [9,410] SW | 1 Fair. 
40] 54:5 48,0 [29,44 | SW | 1 Fair. | 
30 50,0 | 48,5 [29,54 0, 142 SW | 2 Rain, windy night. | 
o 51,0 | 51,0 29, | | SW | 2 Rain. 
30 52,0 | 51,5 29,60 [0,328 | SW | 2 Rain. 
o 47,5 | 52,0 29,73 N 1 2 mn 
30 39,5 47,5 [29,94 , 220 NE | 2 Rain. 
40 40,0 | 46,0 29,81 _ | NE | 2 Rain. 
30| 35, | 41,5 [29,90 o, 387 NE 2 Fair. 
o| 39,0 | 48,0 29,89 NE | 2 Fine. 
30 34, | 41,5 |29,87 NE | 2 Fair. 
15 42,0 | 435 29,81 NE | 2 Fair. 
o 30,0 | 39,5 129,74 | NE II Fair. 
O| 44,0 | 42,0 [29,74 | NE | 2 Fine. 
oJ 36,0 | 40,0 29,97 ENE | 1 Fair. 
O| 41,0 | 41,5 30,01 ws ES { © 
35 31,5 | 39,9 30,06 - NE {| 3 JFar. 
o 31,5 | 38,0 29,93 NE | 1 Fair. 
o 47,0 | 46,0 29,88 ESE | 1 Fine. 
35| 32,0 | 49,0 [29,765 ENE [I Fog. 
of 50, 5 | 50,0 29,69 | ENE | 1 Fine. | 
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Time. Therm. Therm. Barom.] Rain.“ Winds. 
mwithoutſwithin. 1 
is —— —B¼ —y—- 4 — == = — Weather. 
1 H. M. 5 5h Inches. Inch. | Points. Str. 
Mar. 17 7 30] 37,5 | 43-9 29,62 | ENE | 1 Fair. 4 
2 of 60,0 | 47,0 [29,61 | SSW | 1 Fine. x 
| 218] 7 30] 48,0 | 49,0 [29,55 8 | 2 Fair þ 
| 2 0 56,5 | 52,0 29,52 SSE | 1 Fine 4 
197 30] 45,5 | 49,5 29,49 [0,010] SE | 1 Fair. rl 
-þ 2.0 $765 | $40 Jag.ss | © | SE |} 1 Fe i 
20] 7 35| 459 | 49,5 [29.73 | | NE 1 air. I 
2 Of 55,55 33,5 129,70 | 11 | 
21] 7 35] 41,5 49,5 3, NE | 1 Fair. [i 
| 2 9 54,0 | (52,0 39,09 | | N | Fine. 43 
| 2207 30] 40,5 | 49,0 [30,30 | | NE | 1 Fair. 4 
1 2 9 $0,0 | 51,0 [30,31 ] | NNE 1 Fine. ql 
23] 7 40 42,0 | 48,0 30, 30 ©. 2, . my 
2 0 46,5 49,0 30,30 | NNE | 1 Fair. 10 
| 24/7 3% 4, | 47,5 [30,33 0,010 E by N 1 Fair. Wit 
2 15] 54,9 | 57,0 30, 33 NE. | 1 Fine. 411 
25] 7 O| 37,5 | 47,5 30,2 "NNE | 1 Fog. mn 
% 2 30/530 5% 3% | | NE | 1 Fine. | 
26 7 25] 3Þ»$ | 47,0 [20,065] JJ $S | 2 jFar. 0 
2 9 5% | 50,0 3% | | WSW| r [Fine 1 
277 400 41,0 | 48,0 30, SSW | 1 Fair. th 
2 ©| 59,9 | 52,0 [30,01 S 1 Fine. Hil 
| 28| 7 20] 46,0 | 50,0 [29,94 | NE | 1 Fine. 0 
12 15 60,0 | 61,5 [29,99 | NE | 1 Fine. i 
29] 7 25 43,0 | 44,0 30, 10 NE by N 1 Fine. fl 
2 0 57,0 [52,5 30,09 2 dg 1 Fine i 
39] 7 30 41,5 | 52,0 [30,05 | r Fine. 1 
| 1 45] 55,9 | 56,0 [29,98 [SW by 8 1 |Fine. Mt 
ZI| 7 3o[. 38,0 | 49,0 29,90 | NE | © Fog. 5 
2 Ol 59,0 | 56,0 29,725 313 Fine. 2 — 7 
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| nnd Weather. 
| | Points. Str.. | 
June 117 O TE OT ———— 
T3 © 28 
217 © 42 
2 of 0 
31 7 GW! (| 1 
| 2 15] | {4 
41 IB 1 
4 30 5 be || 1 
5| 7 ©| 57,0. | 60,0: [29,69 [0,204] WNW | 1. 
2 0 62,5 | 62,0 29,74 1 NW II] 
67 0 56,0 | 60,5 29, 68 o, 130 8 1 
| 2 UV 67,0 2 03,5 [29,08 C E Ix [ 
7] 7 © 545 | 61,0 30, 10 NNW | 1 | 
= 72, | 64,0 30, 17 | 41 } 
8 710 57,0 62,0 30,34 SE 1 O X 
| 2 of. 08,5 | 64,5 30,34 | | NW I | 
9 7 of 65,0 J 65,0 30, 255 FW | 1 | 
2 0 755 68,5 30,24 W 41 | 
10] 7 o 61,0 | 66,0 30,21 NE E | 
2 0 640 | 67,0-130,18 | „ | 
11] 7 9, 61,5 | 64,0 [30,04 | SW [| o [ 
2 :o| 71,0 | 67,5 29,8 [E 12 | 
12] 7 of 56,0 | 62,0 29,7 I. Ex j 
| 2 _ of 65,0 | 65,0 2, p r ? 
13] 7 of 5925 | 64,5 29,0 N42 
2 : of 70,0 6,0 29,74 | WNW | 2 | 
14] 7 of 58,0 | 64,0 129,96 | SW. | 
. 72,0 | 07,0 29,97 | SW 12 
1517 O 66,5 67,0 29,85 | | 8 oe. | | 
2 0 77,0 | 70,9 29, 84 SW 1 | 
af 7 ©] 62,0 | 68,0 29, | S | I 
2 0 74,5 | 69,5 29,99 SW II 
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a : | 2 * eine. AY * 5 A 
Barom Winds. 
. o C | | P | 
i = 4 
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ay" | | 
1 1 within. E a 
5 | N i J 8 . | 
c H. M. ; * Unches. 1 Inch. ö Points. Str. . 
— = —22——— - — — EN) | — | _ * 12 wb Fs 


| b5,0 30235 
. 63,5. | 67,0 3021 
60,0 | b5,o [39,19 | 
» 130,21 | 
5 30, 16 
430, 5 | 
. $92S..| O15 129,87 , 168 
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237 ©] 93-0 65, 3, | . 14 . Fair. 
O1 | 130,33 | is ua Fine. 
| Q [39,22 | | $S [o Fine. 
|. 1 30,14 Js by W| o Fine. 
1 - 25 o 03,0 68,5 30, o) = © Fair. 
| 4 01 81,0 72,0 30,05 | 8 E. le Fine. : 
x 26 ©} 03,0 | 70,0 29,92 1 | , 1 Fine. 
1 of 83,8 73,5 29,8 [E 1 Fine. 
E -- #3 of 61,0 | 70,0 [29,92 8 1 Fine. | 
$ 1 Ot 71,0 | 70,0 [29,95 El | 2 Fine. 8 
1 o 58,0 | 65,0 - 29,88 ' 1 Fine. [ 
| | — | 69,5 A 68,0 29,92 | 1 Fine. 1 
207 10} % | 65,0 129,83 [0,045] WSW 2 Rainy. 1 
o| 68,0 | 68,0 [29,99 | | SW. | 2 Fair. 
| 30 O| 60, | 66,5 - | 1 Fine. 
9 ; Of 7235 | 69, 1 Fair. "4 
3017-3 60,0 | 1 Fair. * 
= O 70,0, | 68,0 [30.03 | N x |Fine, 
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1 Teer 
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is 2 | 

1 2 


Fine, b 
Fair. 


e + * —. —— 
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_ * Weather, 
{Str | W I 
| Fair. | 
9 Fin 1 
, £4 Fine. | 
F 
bine. 


I 
. 
7 I 
2 I 
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12 L 
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3 7 2 Fair. 4 ä 
= 1 [Fair. 
617 1 |Cloudy. 
9 2 Fine. 
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8 7 o 01,5 1 Fair. 
2 of 77,9 1 Fair. | 
9] 7 70] 67,5 1 Far. | 
12 7755 1 Fine. | 
10 7 o 59,0 1 Fine. 1 
2 of 69,5 1 Fair. | 
1117 © 1 Fine. 
2 © 1 Fine. 
1 1 Fine. 
1 1 Fine. | 
13] 7 Of 1 [Fair. 
1 1 Fine. 
147 o 1 Fine. 
12 0 1 Fine. | 
1517 © | x1 Fine. 1 
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1 2 Fair. 
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„ 59 | 66,0 [2984 | | W | = Pine. -J 
| 18 7 050, | 63,5 4129997 | | WSW | 1 Fine. T Bis | 
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5 8. (139,19 | [N by EI Fair. 
5 30, | | SE | 1 Fine. 
7A 130,14 E by N | 1 Fine. 
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| 19 « 30,04 | 8E 11 Fine. 
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| | 7 'S 30,11 j N um. Cloudy. 
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I 5 29,93 | | ah 2 r Fair. 
| 2 © 29,795 of . 1 bine. 
| 710 29,55 o, 544 W byS| 1 Fair. 
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| 7 0 29,56 o, 291 W by 81 
| 2 0 29,04. ' | NW | 1 
| | 7 29,535 0, 293 | 8 by E | r 
2 29,3 W by S 2 
1 7 of 29,04 0,5453 SSW . 
2 30 29,72 zs by W Ii 
5 29,80 o, 165 5 by W. I 
3 2285 B 2 12 2 
Sa 29,82 [0,009 T 
A 29:82 s by V 2 
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| my ERR FIR | © Weather. = 
N N | | I inches | Tack. Fon Se +45 | 

wa —_ — [\ 2 — . 6 by —— . | 

7 9] 460 | $755, [2947 % 8 | 1 e. 
| 2 of 59,5 | 01,0. 129,44 | SW | 1+ Fine, 

j 7 20] 33S, | 31S 129-49 354] Mn 1 Fair. 

; 2 9, 57,0 59, [29,52 | W-:| i Wc. 
3] 7 0] 4235 | 5345 39,12 | Nw 1 Pine. 1 
2 O| 50,0 55,5 [39,22 7 1 [Fine. 

4] 7 0435 | $29 [3938 | | 1 Eine. 

2 0 59,0 | 5590 39,41 | 1 Pine. 

517 0 50,5 54,0 30, 14232%ꝓͤ | 1 Pine. 

12 „ 60,5 | 57,5 30,42 14183 
667 0 52,0 | 54,0 43827 | 2 Pine. 

2 of 04,0 1 58.0 30,23 0 Pai. 

7] 7 o| 530 1 39432 o Fine. 
8| 7 % 445 56, [30,57 | 1 | 

2 On 5155 39,57 x Pair. EE 
9 7 40 33.0 30,49 EL Pine. 1 
| | 2 20] $ÞoS | 55:0 139,38 1 Fine. | 
10] 7 0 47,0 | 540. 30,22 i hb | 
2 0 59,0 ö 56,0 30, 18 8 Pine. 
1117 of 42,5 | 52,5 30,27 | 1 Pine. 
2 0 57,5 | 5599 30,27 | , Fair. 
12) 7 0 4%; = 2 | 2 Fine. 
2 0 ho | 559. [13S | | © Fair. 
13] 7 O 595 $550 [30,40 | 1 Pa. 
> ol 5 3,5 | 57,9 30, 43 | 1 Pair. 
144 7 O, $2,0 | 54,5 39,46 1 1 Pine 1 
2 0 58,0 57,5 30, 46 | 1 pine 
157 Ol 41,5 | 52,0 [39,44 | | A 
| 2 ©] 55,9 54,0 30540 | ENE II Fine 
16] 7 20 44,0 | 51,5 35,3985 _ + * eg 
| | 2 Of 57,0 | 53,5 30,24 | WED eee 8 
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Fog and Rain. 
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Fair. 
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Fair. 
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F air. 
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| | ime.) Therm.; T herm.jBarom. in. NB Winds. 1 9 agg 
without|within. | Js Ig q | 
bogey pp —1vV1r¹ —— — CTA: Weather. 
| ,c-.- 7 As aches. Inch. | Points. tr. 3 
Dec. 178 o 49,5 | 445 30,08 7 | o Fog. 3 
| 2 30| 44,0 | 40,5 30, og ENE | 1 Fog, finall rain. 
18] 8 of 42,5 44,5 30,22 | W | o Fog. 2 25 
[444 30 47,0 | 4555 30, 26 SW | 1 Paige 
1918 of 45,0 | 46,0 30, 31 NW | 1 bog. 
2 ol 47,5 | 47,9 [39,37 | NW | I Far. 
20] 8 of 39,5 | 45:5 30, 30 NE | 1 Fog. 
2 © 40,0 | 45,0 30, 30 | NE | 1 Fair. 
| 21] 8 o 37,0 | 42,5 30, 21 NNE | © Fog. 
2 of 38,5 | 42,5 30, 19 | NNE | © Fog. 
22 8 of 24,0 | 40,5. [30,35 } | NNE | 1 [Fine 
| 2 of 40, 5 41,0 [30,42 | \ NNE -| 1 Fine. 
231 8 0 37,9 | 40,5 30, 05 E 
2 0 40, 041, 30, 70 N | 1 Fair, 
248 © 39,5 33,5 30.70 N | 2 JF 
| 2 10 37,0 | 40, o 30, 71 ' NNE | 1 Fine. 
25] 8 15] 27,0 | 36,0 30,75 VW | 1 [Fog 
2 of 30,5 | 36,0 30, 65 W by Ni Fog. 
26 8 ol 34,5. | 36,0 30, 65 [0,019] W | o [Fog 
\ | 2 of 36,5 | 36,5 30,61 4. -W- jo Fan 
27] 8 of 3555 37, [39258 | | W |offog. 
2 0 36,5 3755 30,50 | W by NI 1 Fair. 
28 8 of 36,0 | 37,5 [39,47 [W | © [Fog. 
2 Of 39,0 | 38,5 30,39 VW | 1 Fair. 
| 29| 8 0 35,0 | 38,5 30, 49 VW | 1 [Fine 
2 0 40,0 | 39,5 30,545 W 1 Fine. 
30] 8 0 28,0 | 36,5 30,56 | NW | 1 |Fog. 
2 ©| 36,5 [39,49 | NW II Fine. 
31] 8 of 27,0 | 33,5 30, 21 W by NI 1 Pine. 
2 of 36,0 | 35,0 [39,04 10,927 (W by Ni » jar. - 


* | 


J 


about 267 inches. 


22 — 6 


[Che quantity 'of rain in the whole year was 26, 328, or 


9 Thermometer —— "berm. within, Zarometer., 

1774 _ [Greateſt Leaft ean Mean can [Greateſt Leaſt [Mean { Greateſt Leaſt ! Mean 
BE eight. ee — 4 whole neight. — height. height. | height. | height. 
| | g A. M. P. M. 7. | | 

985 a | 17 8 
fanuary ] 50, 5 24,0 [30,0 377 3553 50, 527, 037,4 30, 17528, 7929, 57 
February 52,0 24 37,0 (43-5 40, 5 50, 033,0 42,4 30,40 , 16 29,806 
March 60, 033,5 39,6 50, 5 557,5 38,0 47:4 | 39-33. [29,14 | 29,82 
japrit'  67,0/30,5 1449 [54-8 49,8 60,0 45,0 51, 30,24 9,3329, 86 
May 69,0 4570 49,7 58.3 61,551,055, 9 | 30,1751]29, 34 | 29, 871 
_ 27S 5230 [59,1 [08,4 71,59, 064, 6 30,34 [29,47 | 29,90 | 
= #3 750 588 59˙7 70,1 73-5 6939536 129,61 | 39,00 
Auguſt | 7 * 4p 58,2 69,2 73»© [5235 05,0 | 30, 32 2, 38 29,954 
ptember | 18 + 5152,0 02,1 | 09,5[49,5- 59.7 30,28 29,11 29.795 | 
Qober | 64,5 —— 46,0 56, 3 | 61,0[45,5 '$3.6| 3,7 30,13 
November 58,5 210 39,2 14345 56,0 34,5 43; z 30,225129,17 | 29, 80) 
cember | 53;5125,0137,3 [40,8 4950 el 30,5! 49,8 30,71 12,11 39,09 6 
8 inch. 


1 x65 J 


rok THE VARIATION OF THE MAGNETIC NEEDLE, 


OBSERVATIONS, . 
s Morning. Noon. 2 P. M. Evening. | 
7 r. 8 0. — 0 | | 5 | 0 / 0 "739 73500 38 
Auguſt 21 21 27 HH e 
N . 21 20 21 37, ; 23 AS... | 
„5 0088 2128 , 21 38 21 24 21 18 1 
24 20 33 33 18.7 
25 71 35 . 19.7% 
8 22 32 32 2:1 
Se 21 35 29 20, 
. 188. - 20 32 10 TM 
29 . 33 3 3 
30 34 34 8 14 
8 | 23 34 12 
September I — 34 34 12 
"S- 2 "= 32 2 
3 41 3 33 „ 
4 21 16 34 29 
5 80 Ts 8 3 | a 
406 393 397 236 
21 25 1 33 21 28 21 17 
The mean of all, 5 185 21 26 
Error of inſtrument, 10. 
Correct variation, 21 16 


How the error val the inſtrument 1 Was found, will be 


ſhewn in the next publication 


THE END OF VOL. LXV. PART I. 
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X 8 An abridged St State of the W. uuder at Laden in the 
Year 1774, collected from the Meteorological Journal 
.* tbe Royal Society. By S. Horſley, LL. D. Sec. R. S. 

LTHO UOG the practice of keeping meteorologi- | 


cal journals is, of late years, become very general, 
no information of any importance hath yet been derived 
from it. The reaſon of which perhaps may be, that after 


great pains and attention beſtowed in regiſtering particu- 
lars, as they occur, with a ſcrupulous minuteneſs, obſervers 
have not taken the trouble to form, at proper intervals of 
time, compendious abſtracts of their records, exhibiting 
the general reſult of their obſervations in each diſtin& 
branch of meteorology. The following tables are given 


as an example of the method that may be taken in fu- 
ture to remedy this neglect. With the general ſtate of 
the barometer and thermometer, already given at the 
end of the meteorological journal, they form a hiſtory 
of the weather at London during the laſt year. If the 
example were to be followed, in different parts of the 
kingdom, we might in time be furniſhed with an expe- 
rimental hiſtory of the weather of our iſland. 
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An bridged V View of the winds at LONDON, 


in tte Year 1774, 
Compiled fi from o_ Meteorological Journal of the * Society. 
Rain. 
Ds | I Five half-days omit-| 
January 99 2068 L ted in the Journal. 
February 2,360 | | 
| 2 | | 8 . of a day miſſed 
an 15780 in the Journal. 
pay . 1 half-day miſſed} * 
[May 15413 / inthe Journal. 
[June 2,273 
July 2,438 | 
Auguft : 3,340 | 
Septemb. 3-917 
Oftober 1,215 
| [Novemb. 15586 | 
December 1,806 | 
LEACESE 222 
ee 20,220 1 * | 3 
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This table ſhews the number of days that each wind 


blew in each month, dividing the compaſs only into 


eight points, and reckonin g all the winds between N. 
and W., N. W.; all between S. and E., S. E; all between 

N. and E., NE. ; and all between S. and W., S. W. The 
number of days that each blew in all the months being 
collected into one ſum at bottom, ſhews the number of 
days each wind blew in che whole year. The quantity 
of rain that fell in each month is added, that the con- 


nection between wet and dry, and the feveral winds may 
x 


the 


the nne appear. It: appears that the PA 
the S. W. prevailed more than any other in the year 
17743 and next to the S. W. the N. E. But thę S. W. was 
more frequent than the N. E. in the proportion of 126 
to 74. Of the winds from the four cardinal points the 
North was the moſt frequent, and the Raft the moſt rare; 
In the three ſummer months, Juno, July, and Auguſt, 
there fell more rain than in the three of any ather ſea- 
ſon. Of the. 26,328 inches of rain which fell in the 
whole year, 13,842 fell in the winter half-year, can- 
fiſting of the ſix months of September, October, Novem- 
ber, December, January, and February, and 12, 486 in 
the ſummer half-year, conſiſting of the ſix months of 


March, April, May, June, July, and Auguſt. So that 
inch 


the winter s rain exceeded the ſummer Y by 1,356; that 
is, by little more than 28 -th part of half the rain of the 
whole year. September gave the greateſt quantity of 
rain, and October the leaſt of any fingle mom in the 
whole year. 
In collecting the rain of the ſeyeral months, my rule, 
with reſpect to what hath ſometimes fallen in the night 
between the laſt day of one month and the firſt of the 
next following, hath been this. When it appears by 


the journal, that it was fair on the laſt day of the month, 


at the time of the afternoon obſervations, I have given 
the whole of the enſuing night's rain to the new month; 
but if it rained on the laſt day of the month, at the time 
of the afternoon obſervation, I have divided the night's 
B b 2 rain 


283 1 4 270 1 ; ö 
rain equa between the new month and the old one: 
For inſtance, it appears by the journal that 0,043 felt 
in the night between the laſt day of February and the 
firſt of March. The whole of this I have placed to the 
account of March; becauſe it was fair at the time of the 
afternoon obſervation on the laft day of February. 
Again, in the night between the laſt day of September 
- and the firſt of October, there fell o, 347. Half of this. 
I give to Septembers rain and half to October's; becauſe 
it rained the laſt day of IE: at the tie of the a 
ternoon obſervation. i 1% CNT 
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— x — | q = X - r 
. . 
74 24 I 
[3] 24 8420 2 
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1 [9] 31131 oO |- 
, g.* | 2-|. 4 | I . Q.. | 
5244 4 2 
ES 3525. "| 54 9 | 7 * 
C 22 
215 2 | 92 4 
3 1184: $] If We 
30. | 183 


In theſe two tables the winds between the W. and the 
S. W. are all ſet down to the W.S.W.; and thoſe between 
the S. and the S. W. are all reckoned 8.8. W. In like man- 


0 | | ; ner, 


L 71 1 
ner, 4 1 — the E. and N. E. are all reckoned 

EN. E.; and thoſe between the N. and N. E. are all 
reckoned N. N. E. It appears that of the winds between 
tile S. and W. thoſe from the point of S. W. were far 
more frequent than thoſe from either ſide of it. And 
the winds from the point of N. E. more frequent than 
thoſe on either ſide of it, nearly in the ſame proportion. 


* Y » 4 "2 1 * " , 
* ao * 4 . * * 
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November o 1 | Z 14 [November] 1 2 f 27 
Decemberſ o 241 | 34 | [Pecember| 24 | 34 1 
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By theſe two tables it appears, that of all the winds: 
between the N. and W. thoſe from the point of N.W.. 
were far more frequent than thoſe from either fide of it.. 
Of the winds between the S. and E. thoſe from the point 
of S.E. were more frequent than thoſe to the E. of that 
point, and rather more e frequent than thoſe to the S. of. 
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it; but the ** in the 1 - caſe was very "DIM 
fiderable. Of the winds fram all quarters, thoſe from 
the E. S. E and N.N.W. were the maſt rare, eſpecially the 
former. The numbers in the laſt eabumns of each of 
the four laſt tables are the ſums af the preceding en- 
jumns ranging in the fame horizontal lines. They ought 
to correſpond with the numbers in columns S. W. N. E. 
8. E. N. W. of TABLE 1. reſpectively, and ſerve as a 3 
upon the work in making the tables. 

The general ſtate of the winds collected from the 


five preceding tables, according to their Sſrent pie Big 
IS as follows: 


of * 


mil 7 K 1 E 2 77 
Days s miſſed in the Journal, 


7 — — TABLE 
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* T-ABL E VI. There were 

a be ͤ v days 
FJ Phewing the number of fair and Fol] 2 the whale 
1 days in each half month and in "a yearthat gave 
F _whole year. 3 BY | anyſnow;vis. 
. [=—— 37, 2 Nee 9 5 00 3 in January, 
e ee menth. month. 1 in Februa- 

"Y Janary | g | 6] ns I 
* February | T7 81 » I 
N Merch | T 1 +. 3 os. 3 . n Decem- 

| April „ 19 FE ber. The Hirſt 

oo wer 3. 31 6] »4 E F- | 1how on the 
g = uy . & ©] 8 | 14 | Fe F: ary in the af- 
31 Auguſt | 9 8 17 ſ ternoon, after 
5 Peptembe 7] 2| gy | | | | arainymern- 
Mr URtober | 22 | 10 | 2a 4 * | ing, fet in 
bee 7 £363 11 "Þ 8 witha N. N. E. 

December 6 | 13 1 £12 mt wind, and was 

[Total fair days, 186 Total froſt, 36 | ſucceeded by 

— — — hw 

for three days and a half, with the wind E.N.E. The 

ſecond, which happened in the night between the ſe- 
venteenth and eighteenth, came likewiſe after rain, and 

was ſucceeded by a froſt of four days and a half, wind 

ſhifting between N. W. and S. E. The laſt ſnow in Ja- 

nuary, on the 24th, fell with a S. W. wind, which ſet in 

the day before. It was followed by a moderate froſt of 
BLE e one 


1 174 . e 
one day, though che wind continued in the S. W. The 


ſnow on the 1ſt of February came with a S. W. during a 
ſharp froſt. The wind was in the N. E. before the ſnow, 


and returned to the ſame point the next morning; the 
froſt ſharper than before the ſhow. The ſnows in the 
latter part of November were generally accompanied 
with rain, and did not bring actual froſt. The ſnow on 
the qth of December came after two days froſt, which 
it ſeeras to have put an end to. For though it froze in 
the evening after the ſnow, the froſt was much leſs ſe- 
vere than the preceding night, and a thaw came with 
rain, wind N.E., the next day. 


There were only two thunder ſtorms. this year, vi- 
delicet, 


Auguſt 27. 2 P. M. Barometer 29.64 inches, Ther- 7 
mometer 63%, Wind N.W. i 


September 24. 9 P. M. Barometer 29,42 mne 
Thermometer at 2 P. M. 64. . 
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Ik̃t is an old obſervation, mat a N. E. wind in this coun- 
try generally makes the barometer riſe. This naturally 
leads to an enquiry, whether there be any general con- 
nection of the riſe and fall of the barometer with the ſet- 
ting of the wind. Upon comparing the general account 
of the barometer for the year 1774, as ſtated at the end 
of the meteorological journal, with the journal at large, 
1 found, that in ſeven, months out of the twelve the 
_ greateſt height of the barometer was accompanied with 
a North-eaſterly wind; and in eight months out of the 
twelve, the leaſt height of the barometer was accompa- 
nied with a S. W. This incited me to take the trouble of 
making out the preceding table, which ſhews the mean 
heightof the barometer which accompanied each wind in 
every month, and for the whole year. And it appears, that 
though the barometer may be almoſt at any height with 
any wind, yet the mean height was greater, in the courſe 
of the laſt year, with the winds which ſet from that ſe- 
micircle of the compaſs, which is intercepted between the 
Points of W. S. W. incluſive and E. N. E. excluſive, going 
round by the W. and N. than with the winds which ſet 
rom the oppoſite ſemi- circle intercepted between E. N X 
incluſive and W. S. W. excluſive, going round by E. and S. 
In the former ſemi-circle the W. and N. E. give the great- 


jeſt mean height, and an thy } latter the 8. S. E. and S.W. 
give the leaſt ®, 


— 


* It is to be votes, that he 1 means * the wade year, flared i in the lowermod 
horizontal row, are not found by collecting the means of all the months into 
one ſum, and dividing by the number of months (for this method would always 
be fallacious, except each wind had blown for the ſame number of days in all the 
different months); but by adding together the heights attending each wind day 


by day, and dividing che tum by the number of days each wind blew in the 
Thins year. 3 
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This table exhibits 4 3 of the actual changes 
of the weather from fair to foul, with the aſpects of the 
Moon; and needs no other explanation than an inter- 
pretation of the characters in the laſt column. = 
$- - froſt © } Any one of theſe marks placed over a 
number ſignifies, that the weather indicated 
by that mark continued from the day of the 
month denoted by the number underneath 
to the day denoted by the next following 
number, bearing ſome other mark over it. 
Thus, in the month of July, rainy weather ſet in on the 
fifth, and laſted to the fifteenth; from the I 5th to the 
20th it was fine; when it changed again, and continued 
rainy till the 22d; then it was fine to the 27th, and 
rainy again till the 3 f ſt. 
Buch tables of compariſon, made yeurly for a fucceſ- 
ſion of years, would in the end decide with certainty for 
or againſt the popular perfuaſion of the Moon's influence 
upon the chan ges of our weather; which hath ſome how 
or other gained credit even among the learned, without 
that ſtrict empiric examination, which a notion in itſeff 
ſo improbable; ſo deſtitute of all foundation in phyfical 
theory, 10. little - ſupported by any plauſible analogy, 
"wah to undergo. The vulgar doctrine about this in- 
uence is, that it is exerted at the ſyzygies and quadra- 
tures, and for three days before and after each of thoſe 
epochs. There are 24 days therefore in each ſynodic 
month, over which the Moon at this rate is fuppoſed to 
preſide; and as the whole conſiſts but of 29 * 124 


14 179 J 


hours, 8 57 days are exempt from her — as: 


minion. Hence, though the changes of the weather 
ſhould happen to have no connection whatever with the 
Moon's aſpects, though the fact ſhould be, that they take 
place at all times of the Moon indifferently, and are diſ- 


tributed in an equal proportion through the whole ſyn- 


odic month; yet any one who ſhall predict, that a 


change ſhall happen on ſome one of the 24 days aſ- 


ſigned, rather than on any one of the remaining 52, 
will always have the chances 24 to 5+ in his favour. 
Merely becauſe more changes will fall with in the greater 
time, and, upon an average, as many more in proportion 

as the time is greater. It is evident therefore, that this is a 


matter in which men may eaſily deceive themſelves, eſ- 
pecially in ſo unſettled a climate as that of this iſland: 


and the advocates for lunar influence are not to imagine 
they have fact on their ſide, unleſs it ſhould appear, 
from ſuch tables as theſe carefully kept for a long courſe 


which happen on the exempted days, 1 in a much greater 
proportion than that of 24 to 52. 


The antiquity of the opinion may 1 be al- 


ledged in its favour; and it may ſeem an anſwer to the 
objection taken from the inſtability of the weather of 
this part of the world, that it had its origin in more ſet- 
tled climates. We find it, it muſt be confeſſed, in the ear- 


lieſt Greek writers, who probably had it with the reſt of 


their phyſics from the Eaſt. And to this circumſtance, I 
| 4 | am 


of years, that the changes happening on the days, which 
they hold to be ſubject to the Moon, are more than thoſe 
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am perſwaded, the opinion owes the credit it hath met with 
among men of learning. But whatever general aſſertions 
may be found in ſome writers, concerning celeſtial influ- 
ences in general, and the Moon's in particular, as beingof 
all the heavenly bodies the neareſt to the earth, the wri- 
ters who treat of the ſigns of the weather practically, for 
the information of huſbandmen and mariners, derive 
their prognoſtics from circumſtances, which neither ar- 
gue any real influence of the Moon as acauſe, nor any be- 
lief of ſuch an influence; but are merely indications of 
the ſtate of theair at the timeof obſervation: namely, the 
ſhape of the horns, the degree and colour of the light, and 
the number and quality of the luminous circles which 
ſometimes ſurround the Moon, and the circumſtances at- 
tending their diſappearance . It is true, that each of theſe 
prognoſtics is expreſsly confined, by the early writers, to 
a particular time of the Moon's age). But not, as I con- 
ceive, on account of any particular influence of the Moon 
in this or that aſpect; but merely becauſe the prognoſtics, 
that ſhe affords at one age, are ſuch in themſelves as ſhe 
cannot afford at another. For inſtance, the bluntneſs of 
the horns in the new Moon is a ſign of approaching rain, 


| (a) See oe Aves of Aratus and the Scholia of Theon. 
(6) Lille 4 Ar dg rden in” Au Tale riruxlau. : 
AN 20% Lv rpija rn TElporrain Ts mala, 3 
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becauſe it indicates a turbid ſtate of the atmoſphere; for 
if the air were clear and dry, the horns ſhould appear 
ſharp and pointed, that being then their natural ſhape. 
But the bluntneſs of the horns is no ſign of change after 
the dichotomy; becauſe then the horns will appear blunt 
in all ſtates of the air, the elliptic arc on the deficient fide 
of the Moon preſenting its concavity to the circular limb, 
and forming with it an obtuſe angle. Again, the degree of 
the Moon's light on the fourth day furniſhed a prognoſtic. 
It ought then to be ſtrong enough, if the air was clear, 
for terreſtrial objects to caſt a ſhadow). If their ſhadows 
were not diſcernible, it was a ſign that the air was im- 
pure, and bad weather was to be expected. But this 
prognoſtic did not take place before the fourth day, be- 
cauſe the light of the Moon was yet too weak for ſha- 
dows to be formed in the pureſt ſtate of the air. It did 
not take place after the fourth day, becauſe the enlight- 
ened part was then ſo much encreaſed, that ſnadows 
would be formed in any ſtate of the air, if the Moon was 
not actually hidden by a cloud, or obſcured by ſenſible 
miſts. The prognoſtics furniſhed by the new Moon ſerv- 
ed only till the dichotomy, and thoſe of the dichotomy 
till the full Moon, and ſo on; not becauſe a new and 
diſtinct influence was exerted in each new aſpect, but 
becauſe each new aſpect furniſhed a new ſet of ſigns, of a 


(c) ——Grt Tpwrn anoouidudla arofey avyh 
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kerent kind That this is a true repreſentation u 
moſt ancient lunar prognoſtics, appears from ence; 

others of afimilar kind were derived 2 
Kxed ſtars, particularly the Pyaſepe and qu in Gee 
and the bright ſtar in the Altar.; and it is remarkable, diat 
Aka rus ſays, the prognoſtios taken from the Sun are the 
moſt certain of all”, The vulgar ſoon began to conſider 


thoſe things as cauſes, which had been propoſed to them 
as figns. The — PID 


ence over all terveſirianhinge; — notions were 
q 0 nen 1 1 —— — ma af- 


on the one fide; and che — X—X— 

ture on the other, and made the orb of the Moon the 
boundary between the two, that they who ſhould have 
been its opponents, ranged themſelves on the ſide of 
popular prejudice. And the uncertain concluſions of an 
i- conducted analogy, and a falſe metaphyſic, were 
mixed with the few ſimple -precepts-derived from ob- 
ſervation, which probably made the whole of the 
ſcience of prognoſtication in its earlieſt and pureſt 
ſtate. Hence both THEOFHRASTUS and ARArus teach 
us to remark the poſition of the Moon's horns, and 
take conjectures of approaching fair weather or tem- 
peſt, according as they appear, at different times of the 
Moon's age, erect, reclined, or prone: not 33 18 
(4) Hey Hi dona cle vera. Avornein; 


th at 


L 18 1 
that the poſition of the line joining the Moon's cuſps, 
with reſpect to the horizon, depends merely upon che 
mutual approach, or receſs, of the pole of a great circle 
drawn.through the centers of the Sun and Moon, and the 
pole of the horizon, in the courſe of the diurnal revd- 
lution. And ſo great a man as VARRO, as he is .quated 
by PLINY, was not aſhamed to give this childifh rule, for 


predicting the weather, for awhole month to al —_—_ [: 
appearances at the new Moon. If the upper horn i 
<« be obſcure, the decline of the Moon will bring rain. 4 
If the lower horn, the rain will happen before the full. 9 
At the time of the full Moon, if the blackneſs bein I 
« the middle.” After this one cannot be ſurprized, 9 
that the poet viReiL ſhould make the Pprognaſtics of the . 
fourth day deciſive for the whole lunation: 
Sin ortu quarto, nanique is certiſimus auc lor, 1 
Pura neque obtuſis per celum cornibus ibit, % 
Toru ef ille dies, et qui naſcentur ab illo, i 
— ad menſem pluvid ventiſque carebunt. * 
Georgic. lib. I. lin. 14 3. A 

But in this he ä ARATUS, whoſe authority in Y 
general he follows implicitly. With azaTus, the figns, in 
of the new Moon extend only to the firſt quarter. =—_ 
The ancients aſcribed an influence to the conftella- bl 
tions and fixed ſtars as well as to the Sun and Moon; and : 1 pf 
(e) Apud -Varronem ita eſt. e Naſtens 1 fi cons & 8 A 
obatro ſurget, pluvias decreſcens abit : ſi inferiore, ante plenilunium: fi in / 4 
media nigritia illa fuerit, imbrem in pleno. prix. Nat. Hiſt, lib. XVIII. {7} 
Lap. 35. 8 4 
Vol. LXV. D d there 
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there, ſeems to have beep nch th & ſos Foundargn fo 


troduced in Greece, as, We pail rom, THEONG, by: the 
-aftronomer METON, and renewed eith WE, WIT ally gr, as 
1 rather conjecture, at the expiration of, FAY ee 
period, the heliacal riſings and ſettings, of, PO Fat 
ſtars were marked as bringing in different ſorts of wea- 
ther. The truth, is, the earlieſt aſtronomers imagined, 
that the weather, y V. FH Genel, by 8 he Sun; and that 
ins varieties were every where owing. to the different 
degrees of the. Sun's, heat zin the, 1 1 12 
They had therefore Aae 11 70 


# w# A. ALS) Y 


Sn: in this or thas particular 1: r place during the Sur 8 
eee ms mp 
theſe obſervations, mee Wy bis imſical * of 
celeſtial A fluences, the 2 he. pr. red — & 9 55 in the calendars 
were founded, It ge med reaſp 7505 ANNOUNCE, 35 te 
weather of each part of the y ear, wh hat had been ff ound to 
be then moſt frequent, | And while the civil reckonings 
of time were ſo. different among the different Greek 
ſtates, and fo rudely digeſted i in all, the heliacal riſings 
and ſettings of the ſtars were the only certain and 
obvious marks, the compilers of thoſe popular di- 
rectories could hit upon, of the Sun's return to the dif- 
ferent parts of the zonen - er they propoſed them 
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OO Scholia in Aratum. _— _ . 
(2) Geminus. Eiowywyi 546 ra Fan . 
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the Rea ell Bodies, ant (36 eltern Fg d HEH 
6O£thE at froth th SR "manner of Hfe df 
unity people, Hot falling ſo Much Under POPUIAT 6551 
ſervation with us, kk 155 aiong thet Grecks, they Are 
not marked as ; prog etch ih 6ur n mans: Sd 
this I take to be the reaſol' HA thoügh the Moor Bath 
maintained her re putation (Hor ws; the irifliienite of 
7 ſtars is wal as it W at eitr ves, In dit er bl 
Upon the whote 10 Höt deny, Yhad wit obfer= 
V Birr IU RT L Will nt A Variety of uſeful” prog- 
n6ftics 1a ile FIDE of EMO and tHe Keaventy 
Bodies in general? But they Wall be Prog ftics of no 
other kind, atv bn other reaſon (Hough Perhaps leſs 
fallible) chan the ſputt utter ö the oi in the induſtrious 
maidety's tat 1Þ, © the erclelcenlceb Wich gather round 
the wi ck N. They Wi will be 55 rebut cee of all ef- 
ficient 1 power: IS. Ie III thew the preſent {fate of the 
ar, as that on Which au epen nd, not as that e they 
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YU} T } 291115 0 ae EGOTC *© 3 72 VBI Dili: i TON 
Wi TE 1. render; th thus; Neglect none. of , theſe © Frog 
4 an s he means, of the great variety he hath 
C «enumerated, taken from. the heavens, from animals, 
11526 terreſtrial objects, Nc. J, it 18 a goodthing N 
ne the obſervation of one prognoſtic with another. If 
& two agree, there is the greater likelihood of the event, 
« and a third makes it certain. one you. do, regiſter 
« [dabpoing] the prognglich of th bs, current hear, care- 
« fully noting what the prognoſtic. ſays Loro g on⁰, 
64 AN; ; that is, what the 75 henne a ſign * 
1 if ſueh a ſort of morning. comes on with the riſ 
0 W of any particular ſtar. And it will be of the 


nk tain 12 1 ** c ⁰ SRV v! 


a 1 4810 dis Ke 00 & 0 A q erno021 33s.” ' 
4 Such ba ft 4 ra! 8 a morning marked with fuch or ſuck 
rances. 80 1 dnderfiand rein ds. The ſpirit of t the precept ſeems to be, 
that the . riſings of the ſtarz are to be attended to, in conjunction with 
che particular appearances attending th the daun 9 T r ſun-riſe, The heliacal rifings 
ſhew the ſeaſon, or general conftitution of che 0 time of the year; the particular 
appearances of the morning indicate me minute circumſtances. of che weather 
for two or three days to come. Thus the heliacal rifing of Arcturus was a ſign, 
inall the ancient Parapegms, that the ſtormy | ſeaſon was at hand, and bad weather 
of various ſorts, rain, thunder, high wind, was to be expected; but What the par- 
ticular weather would be for a day or two to come, whether it would be only 
windy, or wet, with thunder or without, from what quarter the bad weather 
would come, all this would be pre- fignified by the particular appearances of the 
morning. Perhaps the ſame appearance may be ſubject to ſome variety of in- 
terpretation at different ſeaſons of the year, and in different places. In this, ex- 
perience and obſervation will be the only fure' guides. And for this reaſon 
ARATUS adviſes his ſcholar, not only to attend to the general rules laid down for 
him, but to 155 a journal for himſelf, and make his own concluſions. 


| 


pending upon the, moon aſpecb;z hut it is an uncertainty 
of fore- Knowledge, the poet ſpeaks 


The moon exiſts during theſe; eight months-38 at ocher 
times. 
Wut: the WEN want there can be, is the want of her 
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« quaternions of the expiring apd the incipient nb 
chat is to the four laft days of the month going), on 
« and the ſonr firft of that whichis tetting in h for they 
6. compriſe the extremities of the two months, where; 
* 22 meet: : and. the Weather lor the ſtate of the air 

ticularly uncertain [difficult to gueſs at] for 
« eight nights, for wang-ofi,the, flver-coloured Moon. 


If you attend. to all, theſe put together, all traugh. the: 
year, you will never form a rand 


| The uncergainty of. the weather, for theſe 
eight nights cannot be an uncertainty of the e 


of, for want of the 
Moon as an index. For though the, word οτντανenéS/ 
by. itfelf would be ambiguous, as it might be Won ng, 


in the ſenſe of dyroxara; ar <vp)4Baujjes, the words 
yard G are deciſive for the firſt. * 77 


There is. no want of her therefore as a phyfical 


| a Abd it will be f 4 le Yonder Pal "ag pada, 74 puer ny 


gpaiZrodou. I have ſometimes thought theſe words might be rendered thus 


% This will be of great importance that is, this joint obſervation. of the apparel 
indications of ſeaſon and of particular prognoftics will be of great importance] 
in order to form a conjecture about the two quaternions, & c. This interpreta- 
tion would make the moſt connected meaning for the whole paſſage; but I do not 
recollect, nor can I find upon the ftriQeſt ſeareh, any inſtance, wherein. the verb 


pa g toſai is uſed in the ſenſe of conjecturing, or forming a Judgement or opinion. 


about. 
appearance 
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appearance. Tt ks, . not to men- 
ci eat 5 Seat ant übt) a far ug deb 
; 180 Par chende f this 66 WIH I Henne 
FO d BIG 67 the inueHEr bf Wand a fpEet SHNk- 
preſl xaurted ir His Ffedtiſe öit'tite Bigv f MTP ABG 
Wil HERS; that the rie Modh I8 gert all H Te 
of bad wenther; betariſe the light f tie NI86ff 48 Wait 
inge; and that the changes ef Weather gerferally fall 
upon the fyzygies o qtiadtatiſtes! Bur WH ſeEn 
nabe been metal van offt OURNAL pt an nag mar) 
anltogpterwers the eps NAVY thi guidiature: 
inithe months, ariUthe'e CO ab ha- TTopie nd: Epechs 
in dhe per Fbt e e ke 1 it Svete, th 
SU Hf FENCHISRE! SHEOERPNST t SOG ent Wd 
ſerher ofHtufe —— — fekdol? 
oHrich he Wi HT MOGReasP ie brighteft Samens: 
ant Nis teftirnenYs Mit *rofptt 260 Wheniitter of ict; 
hat nog ken ee — Sethe Wel 
diGerity f His genius 10} 9vitiheb 91s NN ones 
Tir the table, p. 4 552/the WB Whith fell en the: 
ſraygies and qundraturesp Gr Eri Arg bie of TK -s ertti- 
Cl daß of the Moon's Age C HleHarE the gd, 7th, 1 fc; 
— 1 5th, 1 gth, 23d, 27th,), are diſtinguiſhed from the reſt 
by; a larger charäcter ). And Ort of 69 changes regiſter- 
(4) bst TEIN 3 5 eri A. Ps THs 06) doe, 
She -NTHEAQPHRAST: de ſighis Plau. p. 417. Edit. Heinſ. > 3 n bn! 
n Suat t ipſius Lune 980 / articulꝭ queties in 0 ſolis * me- 
e ebs datum obſervantihus præſagia ejus, hoc eſt tertia, ſepti ma, unde- 
cima, decima : quinta, defima. nona, Vgeßinga tertia, vigeſima en et inter 
— IN Nat. Hiſt. Hb, XV III. c. 35. e 
ed 


rere qx 
Ireen 


vioulndayupuperre apa! ON 


ſettled ſtate to aupthen; of which: on 2 O felb on che days 
of ſyzygies, quadrature, on rπν u days, hich- is ill 
more than the jufl proportion. n 


gonal afpect, will always fall either on one af PLjNT's 
fs Morn or on the day next 49)i$1>Fhe deviations W fuſ- 


ine time — of all thedays of, —— 
ture; in the whole year, together wither L mie 
days, thrown into one fans For ſince there were asd 
in the year; and the days of ſyay gie and quadraturm, with 
PLINY's critical days, amount to 1 Lg, out of 69 changes 
in the whole year 2 —— . — 


c dw — — returned t 
what it Had been before the time of a Hang 2, Within 

1 pace of 24 hours atterjits Nowi if; we mjot.allcheſs, an 
both ſides of the queſtion (Which I think is che fair may 


of reckoning, for ſudden alterntiona, off ſo ſhort a duxa- 
tion, are rattier to be called rregularities dan changes of 


weather), we ſhall find but 4 changes in alh from one 


But again. LI NI's eight. eritieal days: were proba 


intended for the four; days of fyaygie and model? 
and the four: of: ottago! 


agonal pete -le For ũfhthei time 
of the conjunction be rightüy aſfurned ther me Aa- 


dratures, and the mean oppoſition; and;themean.oda- 
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— — — Moon 


fund Ruve heen critical, inſtead of. the 3d, 5th, and 
Frch; if tue mean motions of the Moon had been the 


fiſt aithor of the rule he gives us, choſe. the latter as 
ontaining, beſides much of the lunar influence, all the 
magic virtue of! im! ity, of which the others, wn 
rotally deſtitute. Among omumertus/belicyers in \the 
Moon of our days, few, 1 Canpote;ectain any confidence 
in n the phy fical-powers-of the odd numbers. They may 


therefore, that the apparent inconſiſtence of 
Prany's rule with che truth of things, may be owing to 


Bis — the odd numbers, which led him 


(for the Romans never were — . i | 
times differ from the true ones, on account of 
the great and various inequalities of the Moons mo- 
tions, and how very widely his arbitrary arrangement 


they ſom 


would in conſequence oſten differ from the times it 
was intended nearly to repreſent. Inſtead of PLINV's 


true ſyzygie, true quadrature, and true octagonal aſpect. 

The following table diſtinguiſhes the changes of wea- 
ther which fell on theſe days. There were only 22 ſuch 
out of all the 69; which is ſcarce four more than their 
even proportion. And rejecting, as before, on both ſides, 
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fiteple thing attended to. But pLINY, or whoever. was the 


critical days, I ſhall now; therefore, examine the days for 
which, I imagine, they were ſubſtituted; thoſe I mean of 
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the alterations of weather which were reverſed within 
dhe ſpace of 24 hours, there remain out of 46 changes 

ii all only: ro upon the days of lunar influence, which 

are two leſs than belong to them upon the even chance 

for the days of ſyzygie, quadrature, and octagonal aſpect, 
in the whole year are 98; and 365: 98 = 46: 1 25 very 
nearly. It is remarkable, that of theſe ten changes 
two _ coincide with a new Moon; namely, thoſe of 

the roth of February, and 5th of September, and none 
at all with a full Moon. There were indeed two changes 
in the year upon the day of che full Moon; wideheer, 
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I have added | in this table two SIND AY ſtheweing the 
number of c changes i in each month, and the number out 
of each agreeing with the Moon. 

I ſhall only add, that no concluſion muſt be drawn. 
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Dr. Fan had alſo given the mean heights of the thermometer within doors 
for every month an the year. rag theſe are ne becauſe obſervations f 
the thermo eter BHI Ine Et FOI 0 .cn HY accompanied with 
cada bal ones an f d in che oeh Ar. The Ge” 
of a room; Nee et the Sun, 


alters its degree of heat or cold ſo much more ſlowly than the external air, that 
no judgement can be formed of the temperature of the one from that of the 
other : except after a continuanee of Mather of tie fame kind for a long time 
together, their mutual celation is vague and undetermined... Dr. FARK likewiſe 
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"When a. number appears in this table without any character over it, it is to 


be underſtood, that the weather was quite unſettled from that day 


to the next 


bearing a mark; and when two or more marks are found over the ſame number, 
all the different kinds of weather, denoted by the ſeveral marks, took place on 


that day. The ſame is to be underſtood in the tables, p. 177. and p. 193. 
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Wette Months from The quantity of rain this year hav- 
_ net tes} ing exceeded any I ever had before, I 
: have- "m * a new table a 


oo * thoſs.'} Rad before given — 
1 5. LXI. p. 226. Intheiſeventeennionths 
from May 1773 to September 17 74 
| there fell 3 5, 890 inches of rain, 
26, 0 40 Which is 3288 inches each month; 
s 67 and in the chree years 1772, 1773, 
and! I 2 came 93-258 inches; f 


ept.| 39, 300 Ire hon: very ſevere. — ow 
— Toit, which was not out of the ground 
PD - 1 Sf Jeveh werks together, though in 
the mean eee re were feveral breaks, attended with 
great rains or ſnows and foods; andi then freezing again. 
After the froſt. i Wag Windy and wet for near a month, 
till above a week in March; the latter part of that month 
and all April were” more fair, a good ſeed-time; and 
thoug h with' forme froſty mornings, yet we had in gene- 
ral more mild Weather than there has been in ſpring 
of late years. There was at times a good deal of fine 
weather 1 in ſummer, yet mixed with a great deal of wet; 
it was a great graſs year, and a cool ſummer. The hay- 
time and beginning of harveſt were ſhowery, yet more 
+ hindering than hurting; but the latter part of harveſt 
in September was exceeding bad indeed. No grain could 


be carried for three weeks together; for it rained every 
N day, 
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month before. The wheat and oats; were chiefly got in 


before it, and a great deal of barley; yet, as it was a late 
darveſt there was a great deal of the barley out, fome 


heat; and al moſt aH the beans and; peaſe. The wheat 
through the ſevere and wet winter, was all along thin, 


and much of it mildewed by the wet towards harveſt, 


The crop of barley was not amiſy,/if,it could have been 
all well got; but ſome of it:fuifered. by the wet after it 


was cut. The beans, and peaſe were a remarkable great 


crop till harveſt; but almoſt intirely ſpoiled i in it, There 
was a great deal of winter meat for, = cattle this year, 
plenty. of good graks, a-great deal Of bay, and fine crops 


of t ich was out in 


neps; ; butthe res: of that com, wh 
che wet, Was ſpoiled, be weather ſettlerl. juſt at the 
beginning of Oct. 10 ich was a very fine month, 
almoſt like ſummer; and it was not till then that the 


harveſt could be finiſhed. The wheat, ſeed · time Was 
good, ant the reſt of the year favourable upon thewhole; 


though a froſt at the end of Nov 


and threatened a ſevere winter in moſt parts of Europe; 


yet it grew mild again afterward, was in general fair 


and the'ground continued- tolerably 47, ad a few e 
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TatHat” tete made withiti doors; 
ſeveral were re ne ny tent placed under the ſhade 

of trees, ſome ini tſie oer alr in the Sun, and ſommè in 
the open air in the ſhade; but there is no re Teries 
of obſervations/in atiy e place; nor were ey made 
at ſtated times of the day: Though a thermom ter 
kept within doors is but à veryi ndifferent meaſure of the 
heat of any climate; yet as I have not ſeen any thermo- 
- metrical obſervations niade im chat country, EXCEPT a few 
curing the heats of the ſumimer, afid Printed in the 
Philoſophical Tranſactions, vol. LVII. page 218. 'E have 


ſet down the great and leaſt heights 1 meet t with 1 in each 
math. 55 | Sa 
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mometer placed within a tent, wt the ſhade of trees, 
was almoſt every day above 100" * and ſeveral times 


age ron at A 16918 ee which 

dhe tent was lady on Born Pha n informed, a 
err chick ſhafde; bat Pine bsh are More 
Wzkelz to fall ſhort gf fhertrue heat gf the open air gt that 
time, than i. cel it dT BRlentt height I meet With 
of che thermometer 19 hf gen Air ipthe ad 
b BR was at io in the month gf. anh¹H, at HM. 
The greateſt heat ig n June, gth, at, BOQDG: When git 
Was at 119 the KN e the thermometer Within 
doors at the ame time 9:51 which. idle than, it had fre- 

quently. PCI month, of May; ſo that it ſeems 

likely, that, the heat in the open air in; May, had fre- 
quently been. above 114 During thę voyage to 
England, the thermometer was placed in the rqund- 

houſe, and was obſerved regularly at eight in the morn-- 

ing, at noon, and at three in the afternoon; the winds 

and weather are alſo ſet down. The round-houſe, 
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1 have been informed, is: one of the uppermoſt row ot 
cabbins; and is reckoned the cooleſt: and moſt airy part 
of the ſhip. -' From February 13. to April 7. between 
Madras and the Southern tropic, the thermometer was 
conſtantly between/7.5* and 86*, and very ſeldom.lowpt 
than 80“. From thence to April 2 3, lat. 34 1 2, about 

1 5E. of the Cape of Good Hope, between 70% ande 8 
From thence to May 20, at St. Helena, between 627 and 
72%. Thence to Auguſt 2. in lat. 43* 14, N. between 
71 and 80 and from thence to Auguſt 1 5, in the Bri- 
tiſh Channel, between 62% and 70 At land it is well 
known, that the heat is uſually: conſiderably greater in 
the middle of the day than in the morning or night; 
but it appears from theſe: obſervations; that in the open 
ſea, there is ſcarce any ſenſible difference; for in ſettled 
weather, the difference between the different times of 
the day was rarely more than 17, oftener None at all. 

| In unſettled weather there was: frequently a difference 
| of 2*; ſometimes 4“, ſcarce ever more; but then there 
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- ſeems no connexion between this differente and the time 
of the day, it being as often colder in the middle of the 
day than in the morning or evening, as warmer. There 
is added a regiſter of the thermometer, in the ſoldiers 
barracks at Allahabad, on June 8, 1769, when from 10 
in the morning to 8 in the afternoon it ſtood conſtantly 
above 1009, in the hotteſt part of the day at 107?, and 
during the 7 night between goꝰ and 987. 
Sir Robert Barker, at my requeſt, has been 0 3 AS 
to add the following account of the general ſtate of the 
weather in Bengal. 


T THE 
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0 TH E rains at Bengal ith ſet i between the. 1 i 
and. 1 Sth of June, and continue till the middle of Octo- 
ber, hen it remains fair till F ebruary, the wind blow- 
ing moſtly from the N. E. quarter, in which month and 
March it is interrupted by the N. W. ſqualls, attended 
with violent guſts of wind, thunder, and lightning, with 
ſhort, but exceſſive. hard, ſhowers of rain or hail, com- 
monly one, but rarely two, in each day. From the mid- 
dle of March to the middle of June the weather is very 
hot. At Allahabad and the upper country the rains 
are not expected till the aoth of June, and ſeldom ex- 
ceed the goth, excepting in extraordinary ſeaſons, 
when it has been known to keep off till the 5th of July; 
but ſuch an event is uſually attended with a great mor- 
tality. both of men and beaſts. They break up about the 
middle of. September, and from this time to the begin- 
ning of January it continues fair cold weather. In Ja- 


nuary there are; almoſt always, a few days rain, ſeldom 
more than a week, and that gentle and pleaſant, which 


is. productive of a ſecond crop, which they uſually reaps 
The winds at Allahabad. ſet in Eaſterly from the begin- 


ning of the rains, and blow almoſt conſtantly from that 
quarter until the concluſion of the cold weather in 
March, when it changes more Northerly, and is attended 


by violent North-weſt ſqualls of thunder, lightning, rain, 
and hail, at which time it changes to the Weſt, blowing 
with violence, and a heat which frequently deſtroys the 
birds and beaſts in the fields, till the rains afford a re- 
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lief. The river Ganges begins to ſwell before the 
commencement of the rains, reported by the natives to 
proceed from the melting of the ſnow on the Northerm 
mountains during the heats of May and June. But the 
ſudden riſe of the waters in the Ganges, a few days after 
the ſetting in of the rains, is almoſt incredible; ſmce it 
has been known to riſe twenty feetin forty eight hours; 
_ and its ſudden fall is as extraordinary. In Bengal 
rivers are of courſe affected by the riſe and fall of - 
Ganges. Floods continue the whole time of the rains, 
more or leſs; but the greateſt . are generally 


The waters nt Allahabad amd in all e upper c our 
run off into the rivers as foon as the rain has cenſed, the 
ſoil being for the maſt part of fand, and the country in- 
terſected with final ri vuletsz but in Bengal, and parti- 
cularly ſo low down as Calcutta, being of a clay ſoil and an 
extenſive flat, the whole country is overflowed, forming 
lakes of great extent, ſome of them being ſix miles over. 
The water, therefore, generally remains till the Sun has 
exhaled it, by which it becomes putrid, and renders.thoſe 
parts extremely unwholeſome, occaſionin 8 thoſe deadly 
putrid fevers, which carries off the patient in a few hours, 
known by the x name of pucker fevers. 
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1 TP Abbe DICQUEMARE, de plufieurs Acadimits Royales des Sciences; 


-  Belles-Lettres et One l W dle Tan 9 Se. an 
Havre de Grace. 8 


Le Havre, 19 Aouſt 1774. 


O Rs que je terminois le memoire inſere dans le LXIIIN volume des Tran- 
ſactions Philoſophiques, je decouvris une 4 eſpece d anẽmones de mer, 
dont je ne pus donner la figure. Je crois meme en avoir depuis * une 
N * . 6 g 5. 
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obſervations have encreaſed the number of my experi- 
ments: my ideas have been enlarged, my views extend 
ed; and the phænomena crowd in ſo faſt upon me achat 
I dare not flatter myſelf with the hopes of ever arriving 
at the end of this purſuit. The fearcity of high tides, | 
the viciſſitudes of -feafons, and other ſimilar impedi- 
ments, make it: leſs wonderful that a ſeries af years 
ſhould oſtæn elapſe before it is poſſible to:preſent the-cu- 
rious with any diſcoveries: of which they might avail 
themſelves, either by analyſis, combination, or analogy, 
and thereby furniſh general views and a chain of ideas 
eading te a nem field of 'difcovery, the uſual effect of 


| — coinmunicate ſome of the ideas that have been 
ſaggeſtod ta rae hamm laſtrexperiments. 10 DON SEDOTG 
15 Hom man are — —— Peony to 
Enſibi tability; and venhow. little 

are theſe faculties underſtood? how ignorant. are 'we of 
: their 


— . „ 


8 De nouvelles obſervations ont multipliè mes experiences, mes vues ſe nr 
etendues, mes deſſoins ſe ſont accumules,et les phẽnomenes ſe ſuceedent de maniere 
a mc faire croite que fen.vernai difficile ment la fin. La raretẽ des grandes marc es, la 
viciſſitude des ſai ſons amene des annees, des ſuites d' annões, avant de pouvoir offfir 
aux ſavans quelques decouvertes dont on puiſſe tirer avantage par Panalyſe, la com- 
binaiſon, Panalogie ; et ouvrir par des vues generales, par la liaiſon des idees, &c. 
de nouvelles routes, fruits ordinaires de la contemplation. Eſſayons ſans prolixite 
Texpoſer ici quelques unes des vues que m'ont fait naitre mes dernieres experiences. 
De combien de fonctions ces deux facultẽs trop peu connues, la ſenfthilits 
et Firkirabllitẽ, ne paroiſſent- elles pas etre la cauſe? mais combien encote la 
le ur nous eſt- elle cachee ? Quoique les nerfs ſemblent etre chez nous les prin- 
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© 4 | MA Cipaux, 
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[ 29 1 
their cauſe? The nerves ſeem to be the chief, perhaps the 
only, organs of ſenſibility in man, and the muſcular fibres 
ta be the principal feat of irritability; yet how many are 
the doubts entertained concerning the parts that are and 
are not endowed with one and the other! how falſe and 
erroneous the concluſions relating to the effects they pro- 
duce; notwithſtanding the many experiments made on 
animals, whoſe interior ſtructure is themoſtſimilartoour. 
own?! It is then from accurate obſervations on ſuch ani- 
mals as bear the leaſt reſemblance to our ſpecies that we 
may hope for new diſcoveries. The fea anemonies are 
exceedingly gelatinous, and at the ſame time ſo irritable, 
that even light affects them, though to all appearance 
deſtitute of eyes. Might not the rapid and fingular re- 
production of the parts of this animal be attributed to 
their gelatinous texture? and if ſo, may we not rea- 
ſonably conelude, that the reproduction of our vaſculap 
and "—_ Faru in che contention: of wounds is in 
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eipaux, e 0 organes dela —— et les Shoes tute te 
ſiege de Firritabilitẽ; que de doutes fut les parties qui en ſont, ou n'en ſont pas 
douẽes: que de fauſſes conſequences fur leurs effets, malgre les experiences qu'on a 
faites ſur les animaux qui ſe rapprochent le plus de homme par leur ſtructure in- 
terieure ! OCeſt donc en examinant avec une attention ſcrupuleufe ceux qui sen 
<loignent le plus que nous pouvons eſperer de nouvelles decouvertes. Les ane- 
mones de mer, animaux extremement gelatineux, ſont ſi irritables, que la lumiere 
les affecte, quoiquꝰ ils ne paroiĩſſent point avoir des yeux. Une ſubſtance auſſi gẽ- 
latineuſe ne ſeroit- elle point la cauſe principale de la prompte et ſinguliere repro- 
ductlor de leurs parties ?- et ſi cela eſt, ae pourions nous pas penſer que dans la re- 
production de nos chairs et de nos vaiſſeaux, dans la canſolidation des playes, * 

G g 2 th 
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great wafure ing tofudh e p1and 
AOtili We not ſeek for means tofricreaſe d dimiriiuthie 
quantity of that matrer as cireumſtarioeb may fequito 
-Feannot quit this ſubſect without reluctance -f it be 
true; that earth and a gelatinous ſubſtance be te v. 
Kituentpartsof the muſcular fibres of ſuch ai malx a 
we are beſt aequainted with; and that onlycthe latter he 
capable of irritation; doth it not follow, that the ge- 
latinous nature of the ſea-atiemonies is the true cauſt of. 
the effect Produced uon them! by: the impreſſion uf 
light? and may we ndt conjecture, from the very gelath- 
notis natureoftheſe animals / amd from their being affedd- 
ed by light on every Pure off theiribodies, but more phr- 
ticularly: dn thofe chat ard recently cuty may we not, 
I ſuy from hence conjecture, that the gelatinous part 
of the muſcular fibre is the only one capable of irrita- 
tion in ourſelves? Might riot: tfieſe animals, by a ſober 
uſe as analogy, or by new —— lead us: to a 
LD more 
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" h Nusse | eflatineule j. joue un —_ vas chercher les moyens de Negnnseres 
de la diminuer felon les circonftances. Pai peine à abandonner cet objet Sil 
eſt vrai que dans les animaux qui nous ſont plus connus, les fibres muſculaires ſont 
compoſces d une partie terreuſe et d une partie głlatineuſe, et que cette dernietre 
ſoit ſeule irritable, effet que produit la lumiere ſur les anẽmones de mer n' auroit- 
il point pour cauſe leur ſubſtance gelatineuſe 7 ou ne pourrions nous pas conjec- 
turer (de ce que ces animaux ſont tres gelatineux et affeQes de la lumiere par 
toutes les parties de leur corps, plus meme par celles qui ſont recemment coupces) 
que C'eſt reellement chez nous la partie gẽlatineuſe de nos fibres muſculaires qui 
eſt la ſeule irritable? Ces animaux ne pourroient-1ls point, par une ſorte d analogie, 
or yoann 11 ne faut pas abuſer, ou par de nouvelles experiences, nous faire 


mieux 
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more perfect: knowledge of. thoſe. ſingular enemies to- 


math tape, the hair worm, and the fea dragon? I hall, 
however leave theſe reſearches, to Which nature ſeems: 


— 1 reſearches... i: 2! 47011611 to Linh 


ALI continued to 8 inferion half of a. purple 
ner. the firſt: ſpecies, which had gut int won 


the r2th of July 27% , and which was alive on thei8th 
_ ef pril 1773, the day on which I conoluded my former. 
eſſay t ãt appeared to me to be daily recovering ſtrength. 


— 8 0 K _ 
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mieux connoitre ces finguliers ennemis de les crinons, Fhomme les 8 
tenia et autres? |Ceſt à eeux qui s occupent uniquement de la phyſiologie a ſuivre 

ce ſentier, que la nature nous preſente, et qui pourrait conduire a un champ ſertile. 
Reſtreint à mes petites obſervations, et à mes experiences, je me contenterai de 
les faire paſſer ſous les yeux du public. | 


1 La maitic infericure du corps d'une anemone powrpre de is premiere - eſpece, | 


que Pavois coupce le 12 Juillet 1772, et qui avoit yecu juſqu/au 8. Avril 1773, 
jour od je terminois mon premier memoire, continua d' etre obſervee; elle ſe for- 
ußoit de jour en jour. Le 26 je la trouvai au fond du vaſe, le premier Juillet- 
elle monta le long des parois, preſque à fleur & eau, le 15 et le 22, Ceſt- a- dire plus. 
d'un an apres qu'elle eut ẽtẽ coupe, elle y monta encore, Le 25, un cangre 


{cancer lanaſus, cancer venenatus) 3 a demi deiffchs tomba dans le xaſe, y ſcjourga 
5 quelques. 


40 in dite us, and from Which uſeful diſegveries may;prc- 
babiyhe derived, to thoſe who apply ſolelyto phyſiologyꝝ. 
and ſhall here content myſelf with laying before the 
public, the obſervations and experiments to which lhave 


Omthe 2 6thi fund ãtiat the bottom of the veſſel. On the. 
I ſtof Jul ĩt alimbedc un the ſides almaſt to the ſurface 
of the wateriz and this it repeated on the 1 th and 2 2d, 
above a twelvemonth after the time /it had been cut. On 
_ e crab foods: lan _ 0aneer venanatus half 

dried, 
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Ari 166 fell into the veſſelʒ andaaer continuing in it S 
Hours, infected and tinged the water in the ſame man- 
ner as if Huſks of walnut or pieces! of ſoot. had beers 
i chen 
teſtines. On che Zoth it id hold of the — - 
was conſiderably ſhrank; Ini the beginning of Septem- 
ber it received a ſecond injury, from another piece oß 
anemony, which. having been damaged in the ſame man- 


* 1 ] 


intoitt, which had ſuch an effec upon the piece: 


ner by the former accident, ſudderily' putrified and in- 


fected the water: more of the inteſtines were now: diſ- 
charged; and this laſt accident, added to the forrner one, 
affected the creature to ſuch u degree, chat it waſted gra- 
dually till the 8th of October, when it was totally diſ- 
ſolved. The ſeazanemonies are undoubtedly ſuſceptible 


of irritation to a very great degree re ; but is all that hath 
been deſcribed to be conſidered as the mere effect of irri- 


tability? Allowing Mat to be the caſe, will it not follow, 
that we are more in the dark concerning that faculty than 


quelques heures, empoiſonna et et teignit Peau, comme Pauroĩt fait le brou de noix 


ou un morceau de ſuie: la partie Taßemböne en ſoufrit, juſqu -a a jetter dehors urle 
quantité d'inteſtins. Le 30 elle S'attacha encore, elle ẽtoit alors diminute de 
volume. Ayant eu a ſoufrir dans les premiers jours de Septembre d'une autre 


partie d'anẽmone, qui avoit eſſuyẽ le meme accident, et qui ſe corrompant tout 4 


coup gita eau, quelques inteſtins lui fortirent de nouveau; ce dernier accident 
ſuite du premier Paffecta ſi fort, qu'elle diminua de plus en plus juſqu”s au 8 Ocobre, 


qu elle toit totalement decompoſe. Les anEmones de mer ſont ſans doute tres 
irritables; mais peut-on rappor ter tout ce qui vient d'etre expoſe au ſeul effet de 


Virritabilits? et ſi cela toit, cette facutte nt t6us ſeroit-elle pas encore moins 
| connue 
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era) thought? Ir is uſual to-aferibe-to/itithe palpi- 
4110 15 pe ceived in the fleſh of oxen, xhen cut from 
the animal, in the ſevered pieces and hearts of ſome rep- 
tiles, as.the:tlgth, and other involuntary ſpaſmodic moti- 
o 1 15 it poll bles that determinate mations, that avs. 

ich ſeem to imply will, ſuch as clinging c. which 
in our experiment: were continued forthe ſpace of fifteen 
months, and, but for an accident, might probably have 
been carried on much longer, ſhould ariſe from meer: 
irritability without any other cauſe? The upper part 
of another ſea-anemony, of which.the inferior was be= 
come a perfect animal, lived ſ months after its being 
cut, and ſeemed to feed by ſuction upon pieces of mtiſ- 
cle I put in its way. Searanemonies, which I had cut 
diametrically and perpendicularly, were not eſſentially 
hurt by that operation; which might be expected to diſ- 
order more than any the whole animal oeconomy, and 
to: be mm . to the baſis of this animal, 


— 
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connue que nous ne le penſons? On y rapporte comunement les mouvemens qu on 


a appergoit dans la chair de boeuf ſeparee de Vanimal, aux trongons, au coeur de 


certains reptiles, 3 a celui des pareſſeux, &c. mais des mouvemens determines, des 
actions, comme celle des 'attacher, et autres qui dans cette experience ont dure 
quinze mois, et qui auroient été plus loin, F n'avoir que Virritabilite 
pour cauſe ? La partie ſupericure d'une autre anemone, dont Vinferieure toit 
devenue un animal entier, a VECU ſix mois, et paroifſoit ſe nourrir en ſugant des 55 
morceaux. de moule que je lui preſentois, Des anemones de mer couptes diame- | 
tralement et perpendiculairement ont ſoutenu fort bien cette operation, qui ſem- 
ble. devoin deranger plus que toute autre I'economie animale, et oſſenſer conſt» 
derablement la baſe, qui eſt dans ces animaux une partie tres eſſentielle, et dans 
quelques 


4 * 1 
ih 1s its mot efſeritial part, arm in ſome Mpecies is ar- 
ceedingly tender. The two fides fon came 

but were ſome time in contact before they nnected. 
The junction, however, was at laſt o perfect, cat no 
viſible ſcar remained upon the robe, the ceramic of 
che little blut edge was not in the lealt interr 
the mouth was perfe&ly reſtored. Theſes feta 
nies, which T ſtill preſerve, have long ſince red the 
appearance of the perfect ammal, and Perform n its 
functions, ſach as mo vir plac fw 
ing, &c. This leads tothe re 
aſſerted, the power of locb-· mot | 
pends upon à certain cornbination of ſeraight and cirtu- 
lar tubes, it is not requifite; ii order to exert it, that the 
continuity of theſe tubes be tür rrupted, ſince half an 
anemony newly cut changes its place with as much eaſe 
as a whole one. It will no doubt appear a curious en- 
quiry, whether theſe ſemi-anemonies, after becoming in 
a manner whole ones, are capable of propagating their 


* 
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quelques checks, tres delicate. Les deux cotes * ſont db 1 mais. — ont 
ctẽ long temps i ſe joindre ſolidement; cependant cette jonction fut operce au 
point qu'il ne reftoit aueune marque ſur la robe. La petite bordure bleue f ẽtoĩt 
nullement interrompue, et la bouche geſt reformee. Ces moitiẽs d anẽmones que 
je conſerve, et qui ont depuis longtemps tout Pair d un animal entier, en font toutes 
les fonctions, comme de changer de lieu, Favaler, &c. Sur quoi il faut re- 
marquer que Sil eſt vrai, comme on la cry, que ces animaux changent de lieu au 
moyen de canaux droits et de canaux circulaires, du moins il eſt vrai-auffi qu'il 
n'eſt pas-neceſſaire que ces canaux ſoientientiers, puiſque des moitits d' anẽmones 
nouvellement coypees ne laifſent pas de changer de place auff facilement que Pani- 
mal entier. On feroit ſans doute curieux de ſavoir fi cos moitits d'anfmones, 
devenues 
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ipacies- To this I can only anſwer at preſent, that I have 
not yet ſeen the generation of anemonies, except in the 
ſea, or in animals newly taken out of it. It muſt further 
be obſerved, that theſe anemonies, perfect as they ſeem 


of the whole ones, whereof they made a part: ſo that the 
whole wonder comes to this; that the ſevered halves of 
an animal ſhould recover, and each taking the appear- 
ance of an entire individual, eonti 
were ſuch. And ſuch in fact Ibelie 

have not yet been able to af 
this ſpecies have not all t 


ze number of limbs, as it 


upon which I have hitherto mate the experiment had a 
great number of them. However, as no manner of dif- 


ference appears, I am inclined to ſuſpect that new limbs 


— out between the old ONES. 


2 
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devennes en quelque forte des animaux entiers, donnent des petits; il ſuffit de 


repondre ici que je tai jamaĩs vu naitr2 des petits que des anemones qui ẽtoĩent en 


mer, ou de celles qui en ẽtoient tirẽes depuis peu de temps. Il faut encore ob- 


ſerver, que ces prẽtendus animaux complets n ont peut- ẽtre que la moitiẽ des mem- 
bres quavoit Panimal dont ils faiſoĩent partie, et qu ainſi le merveilleux de cette 
operation ſe redutroit I voir chaque moitiẽ dun animal ſe guẽrir, prendre la forme 
de Panimal entier, et vivre comme s'il Petoit. Je erois qu' ils le ſont en effet; mais 
je rai pu encore le verifier exactement, parceque les anẽmones de cette eſpece 
wont pas toutes le meme nombre de membres, qu'il eſt tres difficile de les compter, 
et que toutes celles que p ai operces en Tae beaucoup. Lapparence eſt abſo- 
Tument la meme, peut· etre leur poulle-<il des v 
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to be, may perhaps have only half the number of limbs 


i ag: the anemonies of 


is always very difficult to unt them, and as all thoſe 
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Alter having obſerved theſe animals during ſeveral 
years, both in the ſea aid in my ſtudy, it will no doubt 
be expected, that 1 ſhould now give a particular account 
of their manner of propagation; but here I can-only 
confeſs x my ighorance, having never been able to get at 
the knowledg ge of any one circumſtance relating to it: 
which makes me ſuſpect, that theſe animals propagate 
without any 'coltiiniication of individuals- What 1 
' would here ſappoſe is by no means unexampled. Among 
the aphides, for inſtante, (Whoſe mode of propagation de- 
ſerves to be further examined) though the ſexual: parts 
have been diſcovered, individuals nevertheleſs are found, 
which, though deprived of all communication one with 
another from the very moment they are brought forth, 
yet produce an offspring, which being likewiſe denied all 
intercourſe, ſtill propagates; ; and fo on, through a great 
number of generations, which ſucceed each-other very 
rapidly. The muſcle alſo is Rong to be an animal of 
the ſame nature. 


The 


5 
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On Fattend peut · ẽtre qu après avoir obſerve ces animaux pendant pluſieurs 
annees à la mer et dans le cabinet, je vais expoſer ici tout cequi concerne leur 
generation : point du tout! il ne m'a pas Ete poffible d'en decouvrir la moindre 
choſe; ce qui m'a ports à croire, que cette eſpece ſe multiplie ſans qu'un individu 
ait beſoin de la participation d'un autre. Ce que j ẽtablis n'eſt pas ſans exemple. 
Les pucerons, dont la generation mérite encore detre examinee, quoiqu'on y ait 
decouvert des parties ſexuelles, offrent, a ce qu'on aſſure, des individus qui ſeparés 
les uns des autres des la ſortie de la mere, donnent des petits, et ceux-ci privẽs 
de meme de toute communication en donnent encore, ce qui a ẽtẽ pouſſẽè juſqu'A a 
un grand nombre de generations, parcequ'elles fe ſuccedent promptement: mais 
pour ne pas ſortir des eaux; la moule paroit dans le cas que nous ſuppoſons. 


— 
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The anemonies of the ſecond ſpecies are not ak; leſs 
2 to our obſervation, but it is with difficulty they 
are preſerved in any degree of perfection. 1 They cannot 
be taken out of the ſand without depriving them of their 
natural poſition. Common mixed ſand kills them i in a 


1 


longer the ſlime, the ſmall. inſets, or other neceflary 
ſuſtenance, which we cannat poſlibly « divine. : In pluck- 
ing them from their native, ſoil their baſes generally ſuf- 


fer, and the wounds in that part are frequently mortal. 


pebbles to which they adhere; ox what is ſtill preferable, 


to obſerve them in their, N element the ſea. ä It is 


there that, withgut the, leaſt 
are ſeen, to make 


ſhoot out as in former caſes. The progreſs of this repro- 
133 
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11 2 ſeogaile ao 2 non ſeulement plus difficile 3 A 0 que bs premiere, 
mais il n'eſt pas facile de la conſerver en bon ẽtat. Hors du ſable elle n'eſt plus 
dans ſa poſition naturelle. Celui qui neſt pas purific la fait perir en peu de 
jours; celui qui eſt net ne lui fournit plus le limon, ou les petits inſectes, ou quel- 
qu' autre commodite, que nous ne devinons pas. On arrache la baſe preſque tou- 
jours, plus ou moins, en la detachant, et ces plaies ſont ſouvent mortelles. Le moyen 
le plus certain c'eſt d apporter ayec elle, les cailloux ſur leſquels elle eſt attachee, 
ou, ce qui eſt bien mieux, de Vobſerver à la mer. C'eſt la que ſous Vexterieur le plus 


paiſible, on lui verra faire un degat ẽtonnant. J'ai vu telle anemone de moyenne 


groſſeur avaler un eperlan de fix pouces de long. Les membres de cette eſpece 
beaucoup oy groſſe que les autres repouſſent auſſi apres avoir ẽtẽ Coupes. Les pro- 
— WS | res 


few days; and that which is purified, affords them no 


One of the ſafeſt expedients is, to Sather with them the 


hoſtile appearance, they 
an incredible hayoc., I have ſeen an 
anemony of a moderate fize 8 a : felt at leaſt ſix 
inches long. 'Ehe limbs of this ſpecies, which are much 
thicker than thoſe of any other, being clipped, new ones 


duction, which is effected in a few vr days, is ſcarce! per- 
ceptible; and It 18 fo perfect, that no protuberant ber 
viſible ſcar remains. Neither the colour, the fize; nor 
the form, are ary ways altered. This anemony is able to 
creep when deprived of its limbs; which ſeems to ꝓrove, 
that the communication, which is thought to exiſt be- 
tween the linibs and the hollow muſcles, may be inter- 
rupted, without ſenfibly reſtraining | the animal's loce- 
motive powers. Thoſe limbs, it is true, enable the ani- 
mal to crawl when turned on its back; but do by no 
means ſerve as legs for walking Readily, as hath been 
erroneouſly afſerted, and m eſen 7 fi- 
gures. I made Erge" incifions'6n ſeveral anemonies 
in the ſea, which heated in a very ſhort time; but I al- 
ways took care not to injurethe haſis, as any-confidera- 
ble wound, and efpectally the leaſt rent, on that part of 
this ſpecies proves often mortal. I do not mean to queſ- 
tion the poſſibility of what hath been eme laid of 
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gres de cette reproduction, qui opere en peu de urs, font difficiles a ſaißr et à 
ſuivre, elle eſt fi parfaite qu'il n'y a aucum bburrelet. La eouleur, la groſſeur, et 
I forme ſont les memes. Lorſque rahetnone à les membres coupes, elle ne laiſſe 
pas de marcher: ce qui prouve que fl, comme on la cru, il y a communication 
entre les membres et les muſcles creux, elle peut tre interceptee ſans que les 
mouvemens en ſoĩent ſenſiblement genes, Ces membres ſervent bien x Vanemone 
a ſe trainer, lorſqu'elle eft retournẽe ou renverſee ; mais ils ne lui ſervent pas de 
jambes pour marcher ferme, comme on Pa pretendu, et comme te repreſentent 
des figures mal deſſinẽes. Jai fait de grandes incifions 3 des anẽmones qui 
ẽtoĩent en mer; elles ſe ſont cicatriſces; mais Jepargnois la baſe : car les bleſſures 
conſiderables y ſont ſouvent mortelles dans cette efpece, fur tout les dechiremens. 
Ce qu'on a dit et repete Pune anEmone, qui ne Pur rendre une moule, Pavott 
a fait 


8 — 219 1 
an anemony, Which not being able. to void a muſcle it 
had ſwallowed, forced it out through a rent it made with 
the muſcle itſeif at its baſis, and that this rent was ſoon 
after perfectly cicatrized. But a love of the marvellous 
too plainly appears throughout the whole narration, and 
the inferences drawn from the fact give room to ſuſpect, 


that little attention had been paid to the concomitant cir- 


cumſtances. Wounds of this nature often occaſion a diſ- 


order in the interior part of the anemony, the progreſs 
of which ſoon brings on its total diflolution, 


being boiled ſome time in ſea- water they acquire a firm 


any kind of ſauce. They are of an inviting appearancę, 
of a light ſhivering texture, and of a ſoft white andreddiſh 
hue. Their ſmell is not unlike that of a warm crab or 
lobſter... I have ſeen ſome of the young of 1 this ſpecies, 


but have been able to make no. diſcoyery; concerning 


their mode of — A de- 


* ä _ 4 


fait FIT en : tas avec cette moule une dechirure af ſa baſe, laquelle $<toit, cica- 
triſẽe peu apres, n'eſt pas impoſſible : mais Pamour du Wi « 5 pergoit dans 

la maniere de rapporter le fait, et les conſequences qu'on en tire font voir pn 
avoit peu obſerve avant et apres. Ces ſortes de playes laiſſent ſouvent dans | Pin- 
tẽrieur une maladie dont le progres fait perir Panemone. _ De toutes les eſpeces 
d'anẽmones de mer, celle- ci m'a paru devoir meriter la preference pour la table, 
Lorſqu'on les a fait bouillir un peu longtemps dans l'eau de mer, afin qu'elles 
ſoient bien cuites et un peu fermes, et qu'on les ſert pour manger a quelle ſauſſe 
on juge apropos, elles ont un air ragoutant, une confiftence levere et tremblante, 


Ay - | 8 1 | | - * 
une couleur douce melee de blanc et d'un rouge agreable, et une odeur of Ecrey ie 
ou autres cancres encore chauds. Je nai rien pu dẽcouvrir fur la generation de 


eette eſpece: ; ai vu ſeulement de jeunes individus, 
Le 


Of all the 
kinds of ſea-anemonies I ſhould prefer this for the table: 


and palatable conſiſtence, and may then. be eaten with 
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veries brought to my ſtudy, imagined that the baus 


V3 Ez 

A, detail of my former obſervations. and; experi- 
ments would be here an uſeleſs, repetition: :;Þ ſhall 
therefore only obſerve, that the — of the 
third ſpecies have ſo. entirely recovered the parts they 
had been deprived of, whether the ſuperior or the baſis, 
that no manner of difference could be pereeived. 
Some of the men of learning, whom my firſt diſco- 


Was the moſt eſſential part of the animal, and that the 
mouth and limbs Wire Fr ber conſidered only as extre- 


that in all the 8 eee baßs ever 
gave the greateſt, marks, of ſenſibility, that the inteſtines 


are ſituated. in that region, &c,. but who, on ſeeing. 


the upper part of an angmony, producing a new baſis 


| perfectly ſimilar, to that, which had been ſevered from it, 


Will any longer maintain, ach, an opinion?. During 
the equincxial tides, 1 in places from e the ſea 


ſeldom 
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1 detail de mes Fenn et de mes premieres experiences ſeroit i ici une 


repetition inutile : il ſuffira de dire, que les, moitiẽs d'anẽmones de la 36 eſpece 


ont repouſle ft parfaitement ou la baſe ou la partie ſupericure qui leur manqudit, 
qu'il n'eſt pas poſſible de Fen apperce voir. Parmi les ſavans que mes premieres de- 
couvertes attiroient a mon cabinet, il sen trouva qui crurent que ce qui conſtitue 
eſſentiellement animal etoit dans la baſe, et que les membres et la bouche deyoient 
en (tre regardes comme les extrẽmitẽs. J ẽtois moi meme tentẽ de le croire, d autant 


que la baſe m'a toujours paru plus ſenſible dans toutes les eſpeces, et que c'eſt dans 


cette rẽgion que ſont contenus les inteſtins, &c. mais quelle apparence de reſter 
dans cette perſuaſion, lorſqu'on voit la partie ſuperieure reformer une bale; tout a 


fait ſemblable a celle qui a ẽtẽ retranchee? Pendant les grandes mers equinoxe, 


Aux 
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ſeldeirtvreeedes; I ſaw ſeveral of theſe animals which had 
ben cut through the middle, perhaps by ſome crab, by 
the ſudden collifion of pebbles, or by ſome other means, 
which though not unnatural, we may yet not be able to 
account for. They ſoon began to recover. I ſhould have 
taken them for a new ſpecies, had not my former expe- 
riments pointed out to me the gradual reproduction with 
which nature, no leſs various than impenetrable in her 
reſources, kindly indulges them. Are not the accidents 
which happen to birds, quadrupeds, and even to man, 
frequently followed by effects, which ſeem intended to 
convince us, that we lay too great a ſtreſs on the reſources 
of art, and truſt leſs than we ought to do to nature? 
Although I could never yet arrive at any certain know ll 
ledge concerning the generation of this ſpecies, I ſuſpect 1 ö 
that it is different from that of the others. Several |}. 
of my ſpecimens have ſuddenly let fall to the bottom 0 ö 


— 


— 


aux lieux d'on la mer ſe retire rarement, j'ai appergu pluſieurs de ces animaux 1 N 
qui avoient ẽtẽ coupes par la moitiẽ du corps, peut-etre par quelque cancre, par le f 
choc ſubit de quelque caillou, ou par quelque autre moyen meme naturel 1 1 
nous ne pouvons pas prẽvoir; Us commencoient a ſe retablir. Je les aurois pris 4 
pour une eſpece differente, fi les experiences que j avois tentẽes auparavant ne 
m' avoient fait connoitre le rẽtabliſſement gradue que leur accorde la nature, dont 
les reſſources ſont d' autant plus inconnues qu'elles ſont ſans nombre. Ne vait-on 
pas de temps en temps, a l' occaſion des accidens qui arrivent aux oiſeaux, aux qua- 
drupedes, ct i Phomme meme, des effets qui ſemblent deftines a nous con- 
vaincre, que nous comptons trop ſur les reſſources de Part, et trop peu fur celles de 
la nature. Quoique je n'aye eu aucun eclaircifſement ſur la generation de cette 
eſpece, je ſoupconne qu'elle eſt differente des autres. Pluſieurs individus ont jettẽ 
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of the veſſel in which they were kept, a ſlimy Gba 
nearly of the colour of their bodies, perhaps ſomewhat 


yellower, which, in the microſcope, a to confiſt 
of a great number of globular particles, pretty n * 
ſembling the ſpawn of fiſh. 
I) be firſt anemonies I procured of the fourth een 
had probably been brought near the coaſt by fiſhermen, 
for they generally keep in deep water where they are 
found adhering to oyfter-ſhells. J cauſed ſeveral to be 
brought into my ſtudy, where being put into ſea-water 
they ſoon expanded. The largeſt, which opened firſt, 
puzzled me not a little. I could diſcover no bafis, but 
only ſaw limbs projecting on every fide. I flattered my- 
{elf that a greater expanſion would clear up the diffi- 
culty; on the contrary it only added to it. The others 
opened, and appeared in a ſhape much more ſimi- 


lar to that which 1 expected, I ſaw a bafis, a body, a 
great 


— — 
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tout à coup au fond du vaſe on je les conſervois une eſpece de limon, de la couleur 
de leur corps, ou un peu plus jaunatre, lequel examine au microſcope paroit 

forms d une tres grande quantite de globules qui auroĩent aſſez Pair d'un fray. 
Les premieres anẽmones de la quatrieme eſpece que je trouvai avoient vrai- 
ſemblablement ẽtẽ apportees au bord de la mer par les pècheurs: car elles ſe tiennent 
au large, et ſont attachees ſur les huitres. Jen fis apporter pluſieurs à mon cabinet 
et les ayant miſes dans Peau de mer, elles $'ouvrirent, La plus groſſe, qui 
s' ouvrit la premiere, me donna bien de la tablature. Je ne ſavois ou en pouvoit 
etre la baſe, appercevant des membres de tous cotes; Jattendois a etre inſtruit par 
un plus grand ẽpanouiſſement: mais plus il avangoit moins je voyois clair. Les 
autres individus s' ouvrirent, et ſe prẽſenterent ſous une forme plus approchante de 
celle que j attendois. Je vis une baſe, un corps, une grande quantite de merabres 
très 
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bs, the aflemblage of which 

Fe | s of tufts, and afterwards 
ian de pms or 4 whitiſh. hue inclining to car- 
nation, Lretur ed to m firſt ſpecimen, which now ap- 
peared to confift of tiro animals joined at the baſis. 1 
became very ſolicitous to unravel the mayſtery of this ſin- 
gular union. At length I perceived, that this was a 
monſter of its kind, conſiſting of three different ani- 


mals blended into one. It periſhed twelve days after 1 


had received it. Its internal ſtructure, though in great 


confuſion, was yet an intereſting object to thoſe who are 


acquainted with that Part of this animal, and who have 
a taſte for comparative. anatomy. It appeared in ſuch 
diſorder that I can ſcarcely co 
for the creature to live in that condition. The ſtate of 
diffolution, which began ſoon. after, and the impoſſi bi- 
lity of repreſenting every part at one view, prevented 
my * a drawing of this remarkable inſide. Its 


mouths : 


6 
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wes adlics FOR r Paſſemblage formoit des 8 de eee oe de how: 
panaches, le tout blanc tirant un peu ſur la couleur de chair. Je retournai a 


mon premier individu, qui me parut double, les baſes &toicnt reunies. Quelle 


eſt cette union ſinguliere, me diſois-je a moi meme, Enfin je m apperęus que c'etoit 
une anemone monſtrueuſe, dans laquelle trois individus ſembloient Etre con- 
fondus. Douze jours apres, cette anemone a peri. Sa ſtructure intẽrieure, quoi- 
que tres confuſe, ne laiſſoĩt pas d'etre intẽ reſſante à voir, pour quiconque con- 
noit celle de ces animaux, et a du goũt pour anatomie comparee. Elle etoit 


dans un boulverſement ſi grand que Jai peine à comprendre, comment animal 
avoit vécu. Il ne m'a pas &te poſſible de deffiner cet intérieur a cauſe de Vetat 


de decompoſition qui commengoit, dailleurs il falloit voir partie après partie, ce 
n n*etoit pas aiſẽ de bien rendre. Ses bouches de cote et d autre Etoient bien 
Vor. LXV, — 7 N faltes, 


Nn ceiye. how it was poſſible 
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mouchs on aden fide were regularly — n 
Jeſs than the uſual ſizeʒ and in the fulda, formed bthe 
baſes, ſeveral limbs appeared, which ſeemedto belong can 
third animal, incorporated in the two chat were mon ap- 
parent. The ſequel will ſhew, that this is not the only 
peculiarity L have obſerved in this ſpecies, which«/by:ats 
manner of Prorsgating ſeems. particularly calculated for 
producing monſters. The anemonies of this Kind axe 
commonty found adhering to the convex ſhells of. oyſ 
ters: they; abound in the road af Havre de Grace, ſo that 
II difficulty in procuring whatever number I choſe. 
A viſcoſe Matter, like that which is ſeen on fiſh; newly 
caught, ifues from. them. Lhaye opened between two ar 
three hundred af a large ſiae, but Inever found in any of 
tbem eirher whole or parts of animals; and yet ag often 
ag] afferedathem apiece of oy ſſer or muſcle, they: would 
ſwallow it, The largranemenies af mis ſpecies ara gene- 
mllxfummuodetiye mpltitudenk {malandmiddle-ſized 
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"TRY ſeulement un peu petites. — antes que hm les baſes. on 
appereevoit des membres qui paroiſſoient appartenir à un treiſieme indixidu con- 
fondu dans les deux plus apparens. On yerrapar la. ſuite que ce n eſt pas da ſeule 
fingularits que mꝰ ait offerte cette eſpece, qui paroit très propre, par ſa maniere de 
ſe perpetuer, à donner. des productions monſtrueuſes. C'eſt ordinairement ſur 
Fecaille la plus. convexe des huitres que ces anẽmones ſe. trouvent attachees : il y 
en a dans les rades du Havre une:quantite prodigieuſe; il ne m'a donc pas ẽtẽ dif- 
ficile de · men procurer. Elles. rendent une matiere viſqueuſe comme celle du 
poiſſon nouvellement peche. Quoique pen aye. ouvert de deux à trois cens fort 
groſſes, je n' ai jamais trouvẽ dedans aucun animal ou portion ꝰ animal: mais 
orſque je leur ai prẽſentẽ des morecaux d'huitres ou de moules, elles les ont 
avales.. Autour d'une, groſſe anẽmone de cette eſpece on en voit ordinairement 

| 3 $ unc 


Law] 


—— ptcafing' — (2a che figure, 
aN igotivTeatdbing'nto the myſtery of rhis numeròtis 


ꝓprogen yd obſervedithatithe baſes ef ſome of theſe ſmall 
anemonies were mot perfectly round, and that in others 
they ally adherd one to another: nor was this 
om⁰ν⁰⁰, ⁰i4tion nothing more cham apparent; for when- 
ever A. ſlightly touched with a pointed inſtrument, the 


baſis between two connected anemonies, they both con- 
tracted at tlie fame time. HN gbſerved;- that this 


dvommon baſis diſtendetl itſelf gradually near the midi 


burſting at length, left every ſmall anemony to live 
by-irfelf.- 1: moreover perceived, that there iſſues 
of the body of the anemonies vfithis!ſpecies;'th 


chick of a Fee ein es colour of the ani- 
. On Rn Ro A nw I obſerved a 


8 
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une rr n petites et de moyennes qui 4 de tres = jolis groupes (voyes ; 


la planche). En recherchant tout ce qui pouvoit me devoiler le miſtere de 
cette nombreuſe progeniture, je remarquai, qu'il y avoit certaines petites anẽmones 


dont la baſe n'etoit' point ronde, et ꝙ autres unies entr elles par la baſe. La 


communication n'etoit pas ſeulement apparente : car lorſque je touchois legere- 
ment avec une pointe fine la baſe entre les deux petites anẽmones, elles ſe fer- 
moĩent en meme temps; je remarquai de plus, que cette baſe commune s ẽlargiſſoĩt 
peu à peu par le milieu, et y devenoit comme un filet, et qu enfin elle “y rompoit, 
ce qui procure a chaque petite anemone la facults de vivre en particulier. P' obſer · 


vaĩ encore qu'il ſort du corps des anẽmones de cette eſpece, par de petits trous, et de . 
leur bouche, un nombre confiderable de eordons ronds, mois, dehies, de la groffeur 
* crin, et de la couleur de Panimal: je les examinai à la loupe; ils me farurent 
112 A peu 


dle, here it aſſumed the appearance of a net, which 


little pores, a . — out of their mouths, a conſide- 
„ſoft, limber threads, of the 
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lions like the optic nerves in man. Such an organiza- 
tion furely but be intended for valuable purpoſes, 


e 29& U 


great reſemblance between them and the fpertharkk vet. 
ſels- of men, when Hripped of their Gurw ard (Heath / 


Through 2 common W ere J faw ffbres in mem 


which croffed each. other in every direction: andby-. 


means of a ſolar microſcope, which magriifled tem c 
z diameter of five inches, they appeared of a very cloſe: 
texture, which, when decompoſed, ſeemed to cnfiſt 
of an infinite number of veſſels, croſſing each other” 


0 in almoſt every direction; but fartheſt extended length- 


late in the largeſt of cheſe- 


wiſe, A liquor ſeemed: to cireu 
n Kinds of gang 


veſſels, which, where they 7 meet fort! 


15, it not probable, that theſe threads contain certain 


Knots, bulbs, knobs, , or buds, which open in time, and 
cleaving to the bodies on which thoſe'threads are ex- 


£1 M. C- | 


tended, produce ſmall anemonies, which at firft commu- 


micate one with another, but afterwards ſeparateby a con- 


* 3 traction, * 


tl... —— e . _ 


a peu pres figures comme les vaiſeaux ſpermatiques dans l' homme depouilles de 
leur gaine. Jy voyois au microſcope ſimple des fibres croiſees en tout ſens, et 
au microſcope ſolaire appergues ſous un diametre de cinq pouces, on voyoit un tiſſu 
ſerrẽ, qui venant à ſe decompoſer laiffoit appercevoir une quantits immenſe de 


vaiſſeaux croiſes preſque en tout ſens, et qui cependant getendoient plus fur la 
longueur. Une liqueur paroit circuler dans les plus gros, quien ſe rencontrant 


forment des eſpeces de ganglions comme les nerfs optiques dans Phomme: Une 
telle organiſation eft ſans doute deftinee à des uſages precieux. Ny auroit-il | 
point dans ces cordons certains nœuds, bulbes, boutons, cevilletons, qui venant 
a V ouvrir et à „ attacher fur les corps ou ils ſont Etendus, y formeroient autant de 
petites ant mones qui d abord communiĩqueroĩent Pune à Pautre, et ſe ſẽpareroĩient 


3 el * 
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— myſelf gbſerved- in forme. of them. 
This conchaded. from my having never found. any 
young anes in the great number of anemonies. I have 


en: at the ſame time that I have ſeen prodigious 
of a very ſmall ſize, adhering to oyſter ſhells. 


This, however, amounted to no more than a conjecture; 
which. not being confirmed by ſubſequent obſervations, 1 
might have been tempted to conclude from analogy, * 
(as in the caſe of the firſt ſpecies) the young ones are 
brooght forth, ready formed, through the mouth, at cer- 


tam feafons in which I have not yet opened any of theſe 


anemonies. Analogy is too frequently miſapplied, and in 
this inſtance it would have led me into error. A know- 


ledge. of the operations, of nature is to be acquired by: 


of obſervations; which to avoid prolixity I ſhall not here 
repeat, I have ,1 t, among other ſingularities, that 
theſe. animals 
and their extremities cloſely adhering to ſome hard body, 

commonly 


enſuite par ẽtranglement, comme j'en ai vu. Je raiſonnois ainfi, n'ayant trouve 
aueuns petits dans les anẽmones que Javois ouvertes, tandis que j en yoyois pro- 
digieuſement et de tres petites fur les huitres. Ce n' toit done qu'une conjee 
ture qui, ne ſe realiſant pas, auroit pu me laiſſer penſer par analogie que, comme 
dans la premiere eſpece, les petits naiffoient tout formes par la bouche, dans cer- 
taines ſaiſons ou je n avoĩs pas ouvert de ces anẽmones. Cette analogie, dont om 
abuſe fi ſouvent, m' auroĩt trompe. Il faut voir, et non pas deviner les opera 
tions de la nature. Des ſuites d obſervations, que je ne puis raporter iei ſans pro- 


Hixite, mont appris entr autres fingularites, que ces animaux ayant la baſe inẽgale- 
ment Etendue et fortement attachee par les extremues ſur un corps dur, ſouvent 


une 


cloſe inſpection, not by looſe conjectures. From a ſeries 


s having their baſes irregularly diſtended, | 
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commonly, an yſter ſhell, they, bdnddenly ſhrinkingz 
77 eave upon tha that, bod ſome ſmall Potions of: the rim 
of their baſes, in ſize inferior ta u lentil- . Hheſes h- 
gies ſhreds bays, at firſt, no determined figure;; but gra- 

2 dyally . pms the grounded ſhape-of a drop of tallow oat 
length, in the-ipace;gfitwo or three, months ta hole ap- 
ke the middle, which, forms the mouth. An in- 
ternal organizatian, Gilatations and contractipns, ſenſi- 
bility, and other, gradualimproYements, ſoon after prove 
tem to be animals imnlarito-thele to which they owe 
their OY: gin, 2 It might bg imagined, that {ome time muſt 
f r {oa they, can, go. — loft C 
1 85 III iſe ; but 1 Nye — my! * Ae 
they are far from being ©. favourably: Gtuated: as in he 
6 585 rowing ta a ſize large enough to convince perſons o 
ver ſo little obſervation; that chey belong to the ſpecies 
of the lar ge anemonies. n he fare ſhred often produces 
Tr ſeveral 


4 
—— —_— 


as... i. 
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une groſſe buitre, is retirent OR eux mẽmes, et laifſent par ce moyen fur ce 
corps une ou pluſieurs petites portions du bord de leur baſe, moins groſſes qu une 
lentille. Ces petits lambeaux paroiſſent d'abord informes, ils 8 benen peu 
à peu en goute de ſuif; enfin dans Peſpace de deux à trois mois, on y obſerve un 
trou dans le milieu, C eſt la bouche; une erganifation interieure, des dilatations, 
des contractions, la ſenfibilite, et autres progres ſucceſſifs, qui en font une ane- 
mone ſemblable à celle dont ils tirent leur origine. Il paroit qu' avant ꝙ avoir 
W deux pieds de circonference, cela doit ètre long. Je rat pu les ſuivre juſ- 
qua ce terme: mais je les ai vues chez moi ou elles ne ſont pas dans des circon- 
ſtances ſemblables à celles de la mer, devenir aſſez grandes pour que les gens les 
Plus groffiers Puſſent les reconnoitre pour appartenir aux grandes anẽmones. Sou- 

55 vent 


f ny 1 


Sera ſiall anemonies, which at firlt adhere tt e together, | 
and in tine are ſeparated by the little coi traction 1 have 
alteally!rentioned; but if they happen to Ar don 
need; they then produce ſingular foritis alid Often 
mondſets: Beſides the anemony abdebeß teh, J the 
old one of this ſpecies, which hath particula Wer Fa- 
velled this myſtery to me, was formed ini the ſhipþe of a 
V having two. perfect bodies, whereof the baſes, both 
perforated, adheredand comiunicated to te fame trufk; 

ok which convinced myſelf by bbferving the food Aich 
| deſcended into the mai trunk: neither did theſe two 
anemonies, thus connected ever appear to mie to baue 
different inclinatiohs; Ale kalt Wirk HOC that 28 
ande ſepavateil;/ Is IE nerrbalhibie charefbne to fuppols, 

that in this Nate of union every watt Was tbramnon, and 
each had its ſeparate deſtre G fatisfying it; and Har" to 
krep up the habitual ex DU ofHtHE HLA fun Rians in in 


each both were e Alk vetations PfOfHpteck to the per- 


{81942} „ formance: 
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vent * petites anẽmones 15 developent FA meme : lambeav,,. * forte. du elles 
font. adhexentes entt elles. Peu à peu il S forme, comme je Vai falt connoitre, 


; Teng petit- ẽtranglement qui log tepare. Quelqueſois auffi elles reſtent unies: alors 


i en re ſulte des ſingularitẽs, ou meme des monſtres. Outre celui que ya vs, 


anemone mere de cette eſpcee, qui ma deEvoile plus partieulierement le ſecret, 
ẽtoit forme comme un V, c'eſt a dire qu'elle avoit deux corps parfaits dont les 


baſes (cependant percees) ẽtoient adherentes a une meme tige, a laquelle ils com- 


muniquoient, ce dont je me ſuis aſſurẽ, en obſervant la nourriture qui deſcendoiĩt 
juſques dans le gros tronc: auſſi ces deux anẽ mones ainfi TEunies ne f'ont-Elles 
jamais paru avoir deux volontẽs comme celles qui ne le ſont pas. Chaque ané- 
mone n'avdit- elle done point dans celle- ei d'inelination particuliere A fatisfaire au 
beſoin commun? nic toit elle point follicitee a faire ſes fonRions pour en entre- 
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became ſmall anermonies; ſimilar to thoſe that had been 


experiment, tat the prolific pieces vontained/ a fmall 
bulb intended to hecorme à heoanerony, and to be ſoon 


—_— 


t 


Satin Ufers viailaruaason t che Gave time? 10 ide 


Ah ar uriter quidrapets would 
Ve each ich ltr eig thenbetfFarymionriſhment, 
51 rde thereby to ſatisfy the particular need which each 
your Rae of Keeping 932 0 

1 en — and ee bear 


nies of this Logos and — ther. * Somefak chem 


torn off of their n accord: but many periſnhed without 
producing any thing! May we not conclude 'fromr this 


after torh off hy the Mother; and that thoſe whicti-pe- 
Tiſhed, either edtitained none of thoſe bulbs, or ſuch 4s 
were not ſufficiently fottried te thrive and. grow after a 


violent 


——— 
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nn — — ou * 


tenir Puſage? Il ſemble que deux quadrupedes reanis. et parfaitement &gaux, 
chercheroient tous deux à manger, peut - ẽtre i Penvi un de Pautre, pour ſatisfaire 
au beſoin particulier a à chacun d' entretenir Fuſage de ladeglutition, de tout oe qui 
en depend, et de ce qui la ſuit immẽdiatement (voyes la fg. J. 

Pour aller au devant des effets naturels, Jai coupe des petits morceaux des 
bords de la baſe des anẽmones de cette eſpece, et je les ai conſervẽs; pluſieurs ſont 
de venus de petites anémones, comme celles qui ẽtoĩent provenues des arrachemens 
que s' ẽtoĩent faits les anẽmones, et un grand nombre a peri ſans produire. Ne 
pourroit- on pas penſer d après cette experience, que ceux de ces morceaux qui ont 
produit renfermoient un petit bulbe propre à devenir anemone, et deſtine à etre 
bientöt detachse par la mere; et qu au contraire les parties qui ont peri nen con- 
tenoient pas, ou nen renfermoient que de trop peu formẽs pour ſe developer apres 


* 


2 une 


wy 
violent amputation? I the rather incline to this o opinion, 
having obſerved, that among the pieces I had cutoff, thoſe 
particularly fucceeded which appeared interiorly replete 
and of a certain thickneſs, If fo, this conjecture may 
poſſibly lead us to another. It is well known that the 
freſh water poly pi increafe by ſection, and that being cut 
into ſeveral pieces, each of theſe pieces becomes an animal 
ſimilar to the original one. Thus a poly pus being divided 
in 2, 4, 8, 16, or more parts, each of theſe parts probably 
contains a bulb capable of becoming another poly pus. In 
the courſe of my experiments, the ſmall pieces I cut off 
from the baſes and robes of the anemonies did not exceed 
the 500th part of the animalz it is not therefore to be won 
dered, if many of them did not prove prolifio; they pro- 
bably contained none of the fertile bulbs. The repro- 
duction of the polypus by ſection will then no longer be 


attributed to any of its rude and ſhapeleſs parts; but rather 


to 


— L : — 


une ſection violente. Je ſuis ports à le croire, parce qu'en coupant ces morceaux, 
ceux oti je voyols une certaine epaiſfeur, un certain arrondiſſement interieur, 
ſont ceux qui m'ont paru reuſſir. Sil en eſt ainſi, cette conjecture pourroit peut etre 


nous conduire à une autre. On fait que les polipes d' eau douce ſe multiplient 
par la ſection, et qu'un tel polipe ẽtant coup en plufieurs morceaux, chaque mor- 


ceau devient um animal ſemblable au premier. On coupe pour cet eſſet un polipe 


en 2, 4, 8, 16 parties et plus, chacun des ces morceaux eſt la 16*"* partie de Pani- 
mal, il ſe peut que dans chaque 16*"* partie il ſe trouve un petite bulbe diſpoſe 
A devenir un polipe. Dans mes experiences, en coupant de petits morceaux du 
hord de la baſe et de la robe de mes anẽmones, je ne coupois pas la 500*"* partie 
de Panimal: on ne doit donc pas s' ẽtonner, fi beaucoup de ces petits morceaux ne 
produiſent rien; ils ne contiennent peut-etre pas de bulbe. Alors la rẽproduction 
du polipe par ſa partie ne paroitroit plus due à une portion informe; mais à une 
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ne organized U 
or perhaps ta;foracthing; more than ogy The jugular 
propagation of ſevexal kinds of this ima feems to fa- 
vour this conjecture. In ſa minute an object as the freſh- 
vater poly pus, much is eaſily overlogkeds but an theſęa- 
anemonies, although we are far from ſeeing every thing, 
yet it is poſſible, even without the aſſiſtance of glaſſes, 
to diſcern a great deal which muſt eſcape us in the moſt 
diligent examination of the other animal. Although IT 
ſpeak this from experience, I do not pretend that our 
ideas concerning reproduction, and eſpecially the repro- 
duction of parts, ſhould be confined to what is here aſ- 
ſerted. It is known. that every part of a living animal, 
Kc. hath an organization far ſurpaſſing any idea we can 
form of i it; that its leaſt particles are ſtill organized; and 
there is no faying how, far this may extend. In feeds, 
&c. this * nn of an nn degree of 


int 4 W 
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partic plus particulierement organiſe, S un oeuf, ou meme A quelque choſe de 
plus qu'un oeuf. La propagation finguliere de pluſieurs eſpeces de polipes ſemble 
favoriſer cette conjecture. Les polipes.d'caw.douce ſont, fi petits qu'il eſt facile 
de ne pas tout appercevoir. Dans les anẽmones de mer, quoiqu'on ſoit fort Eloigne 
de tout voir, on peut. cependant, meme. ſans le ſecours de la loupe, remaxquer 
bien des choſes. quiechappent dans Vobſervation du polipe d'eau douce. Quoique 
je parle ici d'après Vexperience,je ne diſſimulerai pas, qu'on ne doit point y reſtrein- 
dre ſes idẽes a Pẽgard de la reproduction et ſurtout de la reproduction de parties. 
On ſait que toutes les parties d'un Etre xivant, &c. ont une organiſation qui ſur- 
paſſe infiniment Videe que nous pouvons nous en faire; que ſes moindres particules 
ſont encore organiſces quoiqu'infiniment petites; on ne ſait pas meme juſqu'oi 
eela peut aller: cette organiſation permet dans les graines, &c. des develope- 


mens. 


I 1 
expanſion, Which doth not always take place in othe? 
caſes; hunt yet often operates When we are the leaſt aware 


of irt. Far then from ſuffering otrſebves to be furprizedl 


at ſtrange effects in nature, we ſhould in ſome meafure 
expect tiem; we ſhould be conftantly upon the watch 


for them, and take pains to be apprized of them, and 
ſtudy to turn them to the benefit of markind. Practi- 


fioners in ſurgery know how often they have been fur- 
prized by unexpected events. Suck events, which corn- 
monly are only the objects of unavulling wonder, would 

perhaps be lefs unprofitable; if they were cautiouſly ob- 
ſerved and correctly deſeribec by perſons of knowledge, 
teſ& fond of the marvellous thary friends to truth. -'Lob- 
ſters are ſeen to produce new legs where deprived of 
their old ones; but not exactly at the places where they 
had been cat off! Their manner of growing is much 
like to that of bur teeth, he interior Part and very ori- 


gim of the claw producing a ſmall one, &c. and this re- 


production ſeems not to take place when the lobſter 
== CT r N 8 


Bens d'une enen ktennantr; qui 2 — — lieu 8 mais — ope· 


tent quelque fois au moment quꝰ on S y attend le moins. Loin done de ſe laĩſſer ſur- 
prendre par des effets ſinguliers, on devroit en quelque forte les attendre, et etre tres 


attentif à les ſaiſir, à les connoitre, et à en profiter. Ceux qui s'occupentde Part de 
guèérir ſavent combien ils ontEte ſurpris par des effets inattendus. Ces effets, dont 
on ſe contente le plus ſouvent de parler avec etonnement, ne ſeroient peut-etre pas 
fteriles, fi obſerves avec attention par des gens inſtruits, et auſſi peu avides da 
merveilleux qu amis de la verite, ils etoient decrits avec precifion; Les pieds 
des Ecreviſſes repouſfent ; mais ils ne repouſſent pas immẽdiatement de la partie 
coupee; ils pouſſent à peu pres comme nos dents, C eſt- a dire que de intérieur et 
vers Forigine du pied; on en voit pouſſer un petit, &. et cette reproduction ne 
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eule to examine them, andi the Gmilarity! they beatoto 
ether worms, whoſe: reproductio Wwe kHow to be ih- 
perfect, may furniſh ſome grounds to doubt; whether 
this reproduction be ſo compleat as hath been ima- 
gined. There is alſb a reproduction in the tails of U- 
zards which cannot webe accounted for. There are 
experienced Bäturaliſts: Who ſtill make a doubt of the 
multiplication ofthe polypi by iſection; and others WL 
abſolutely deny it, pretend ing! that what hath been ta- 
ken for à ſingle animal muy ag prqbably be a ſheath, 
the common Work, and habitation: of a multitude of 
ſmall inſects. For y part, far from doubting the Pod 
bility-of ſuch maltiplicatiqus, of which I have ſeen po- 
fitive· inſtances in the ſea-anemionies;: Lam not 1 
ing recourſe to the particular ſuppoſition of any kind of 
eggs for eee. it. I dae e n propogatien 
bree 2: oh 
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paroit 3 pas avoir KEY lorſque 15 phalange 1 Plus proche du. corps de Tecevig 4 
et enleve EC. Certains vers ſe multiplient p par la ſection: on doutera | en que 
cette multiplication ſoit auffi complette qu belle Ap paru Petre, 1 parce qu'c on; n'y voit 
pas fi bien 2 à cauſe de leur petiteſſe, et de Parialogie « qu'ils peuvent avoir avec 
d'autres vers dont la reproduction eſt impatfaite. On voĩt de meme une re repro- 
duction qui laiſſe quelque choſe 3 A Xfirer dans la 2 queue. du lezard. II ſe trouve 
encore des favans « qui ſaſpendent leur jugementt "Re 14 multiplication du polipè 
par la ſection; d autres la nient abſoluwent. 2 Its croyent que ce qu on a ptis 
pour un fr pourroit Etre un fourreau, ouvrage et logement de certains petits 
infectes. Loin de douter de la poſſibilits de ces multiplications, dont) Ja des 
exemples decififs dans les anẽmones de mer, je ne les affujettis pas meme à des 
eſpeces ꝙ oeufs; ; je erois ſeulement que c'eſt la voye la plus ordinaire; et les re- 
productions 
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Ah r e ButthereprodyRion 
;o&x88y conſiderable and: the moſt æſſential paztsof may 
ſeatanemonies ganvinces me, thatithere araiwenders far 
beyand any thing we can imagine, which make a pant of 
the vegular / eſtabliſhed courſe ef things. The Sctieng of 
the ſearanemonies of this ſpecies diffenin nerhing from 
thoſe of the former, except that I he et bſęrved an | 
upper half producing a ne baſis: the contrary neyeryet | 
failed. Theifirſt obſervation of an yast, Was made % — | 
the Loth of June 19 3, in the pr eſenceat even durg geons | | 
vom the ſingular phænomena of reproduction had in- 
duced to viſit my ſtudy. The animals of this ſpecies being 
very large, Lonly operated upan young ones, and on that 
day cut one that Was not thick er than a gooſerquill, On | 
the, zoth the upper part was perfectly reſtored; and the 
fold wich is ſeemmear the upper extremity of the hody 
of this ſpecies; appeared exactly; like thai all cut off. 
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productions de parties ele et très e de mes anemones de mer 
m'obligent à croire, que les merveilles, qui font parte de Vordre ẽtabli, vont en- 
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core Plus! loin, que notre LAKE Les ſections ope 2 rees ſur « cette eſpece d'ane- 
180 9981 ( U bz } 42 | 
mones de mer, ont donné? a peu pres! les 9258 7 er qu: aux autres, c ceſt a dire, 
J lle 101 at. | 
que couptes par, la moitie « du corps, e 5 7 55 poufſẽ br partie fuper' jeure: + Cepen= 
dant je n al point encore : obtenu de b aſe aux Parties uperieures que jen avois 
privees. la premiere operation notable ſe fit le 16 juin 1773, en preſence de 


ſept chirugiens que les phẽnomenes d de la  reproduftion avoient attires à mon cabinet. | 
Comme. cette eſpece « eſt fort groſle, je n avois opere que de jeunes individus: celui 
que je coupai alors n etoit meme que de ”a groſſeur d'une plume : a ecrire. | Le 30 
la partie ſupericure « toit totalement reproduite, et le pli qu' on voir yers Pexire- 


mite ſuperieure c du corps dans cette eſpece paroifſoir *exattement comme celui que 


J av oĩs retranche. DL exercice m ayant rendu plus adroit, je 1 luis Paryenu 3 a couper 
Jon 
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one fnip of the ſliears /in a very {traight line, an animal 
of this ſpecies as thick as my arrn. This was performed 


very tight. They had the dexterity to free themſelves in 


— = D E - 
| 
| <4 
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By 1 arfrved at fach! dexterity 2300 but f tym; at 


on the 18th of October: befbre the end of thermonth 
new limbs appeared; of which the large ones, within the 
tufts, ſhot forth long before the others. On the rottr of 
December the animal began to eat, though its mouth was 
fcarcely formed. Fe upper part was ſtill alive: l tied 


ſtring round ſome of theſt arittmonies whilft they were 


confiderably extended lengtiντ hs, and pulled the nooſe 


a few. hours of this troublefome ligament, by gradually 
withdrawing their upper extremity: then on meafaring 
the:noofe-I found ivnatquitefizlinesin diaineter. "Twas 


b is good 70 Cat. mort VIISUb eig bun, 


Among the ee e e by my fiſhers 


5 men, have fome'reafon toithinkthat:lhavedifcovereta 
fifth ſpecies, which ſeems torefide only im places from 


whence the fea ſeldom recedes? hey 9 to me to 
F321 . be 
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d'un ſeul coup de ciſeaux et bien droit un de ces animaux gros comme le bras. 


Ctoit le 18 Octobre; avant la fin du mois it reparut de nouveaux membres. Les 
gros qui ſont en dedans des panaches paroiſſent longtemps avant les autres. La 
bouche à peine forme le 10 de Decembre animal a mange. La partie ſupe- 
rieure vivoit encore. Jai lie de ces ane mones groſſes comme le bras, lorſquelles 
ẽtoient fort alloneees, et je les ai ſerrees fortement; elles ont eu Vadrefſe de ſe 
degager en peu d heures d'un lien auſh incommode en dẽpaſſant peu a peu leur partie 
ſupericure, Alors j'ai meſure le diametre du nœud; il n avoit pas fix lignes. 
Cette eſpece eſt bonne à mange. BY 
Entre les anẽmones de mer que m ont apportẽ mes pecheurs, j je crois en avoir 
decouvert une cinquieme eſpece. Elle paroit refider dans les lieux que la mer ne 


decouvre j jamais. Sur ce que Jen at vu, elle eft petite comme la premiere, ſes 
1 


membres 


L 237 1. 


be svmall ug Thoſe of the firſt ſpecies their Umbs, which 
Ace ſomew hat donfuſedly arranged in three rows, are alſo 
nearly the ſame. They have the form and the knobs of 
ther decond; and the threads of the fourth ſpecies, which 
latter, however, are colaured. Their mouths are round, 
and bordered with ſmall reddiſh limbs; only one white 
{pot s ſeen on one fade of the mauth, whereas two of 
them appear in thoſe of the third ſpecies. The middle 
between the mouth, and the limbs is of a greeniſh hue, 
with: marrow wariegatedſtreaks which: extend. from the 
center to the circumference. I he: ſpecimens I have 
ſet were white on the ſuperior edge of the robe, of a 
golden yellow in the middle, inclining to a duſkier colour 
towards the bottom; that is to ſay, the ground colour of 
the robe changed gradually from White at the top to 
brovmn at the bottom, paſſing, by imperceptihle tranſi- 
tions, through a ſucceſſion of yellow ſhades, partaking 
more or leſs of the colour of gold. This whole robe 
Was ſpeckled with light crimſon . and no rim ap- 
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— f e 
membres n ee elle en a trows rangs; un eee Elle 
a de la ſeconde la forme et les mamelons, et les cordons de la 4, mais colorẽs; 

la bouche eſt rande bordëe de petits membres rougeãtres; une ſeule marque blanche 

ſe trouve a cote de la bouche, comme on en voit deux dans la 35 eipece. Le milien 

entre læbouche et les membres eſt verdatre, avecde petites rayes de couleur differente, 
qui vont du centre à h circonftrence. Les individus que j ai vus ẽtoĩent blanes par 
le bord fuperieur de la robe, d'un jaune dort᷑ par le milieu, et s obſcurciſſant vers 
le bas, c'eſt-à dire, que par des nuances imperceptiblement fondues, plus ou moins 
dortes, le fond de la couleur de cette robe ꝓaſſoĩt du blanc au brun. Toute 


cette robe ẽtoĩt moucheres d'un beau cramoiſi clair, et il n'y avoit point de 
bordure 


peured at the das. "Theſe dt been 
on old vo/ntes, called fpindte-ſhells: — Ano- 
ther ſpecimen which was found adhering to an o 
ſhell was of a darker colour; but its himbs bore ſome re- 
ſemblance to the horns of cattle: they were of a pale 
green, with circles of a ſine dark brown, which had a very 
pleaſing effect. Theſe limbs appeared, at firſt ſight, to 
tend towards the center, by the continuation of ſome 
ſemi- circles which gradually diminiſhed. - + = 
I have faid little concerning the mechaniſm by 
Aich theſe animals perform their different func- 
tions, not thinking myſelf ſufficiently acquainted 
with it to ſatisfy even the - moſt chaſtiſed curioſity. 
J leave to others the cultivation of this field, where 
the genius of ſyſtem may find an ample range. 
As in phyſics the only real information is derived 
from a knowledge of facts, 1 a it my duty to 


confine 


* 
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bordure à la baſe. Ces anẽmones étoient attaches fur de vieux coquillages à 
volute, qu on nomme fuſeaux (fucus brevis). Un autre individu peche depuis, 
attache ſur une hwtre, avoit la robe d' une couleur obſcure, mais les membres 
paroifſoient comme certaines cornes de boeuf de couleur douce, d'un blanc ver- 
_ ditre, avec des cercles Fun beau brun noir qui produiſoient un tres bel effet. 
Ces membres ſembloient au premier coup d'ceil prolonges vers le centre, par la 
continuation de quelques demi eercles allant en diminuant. 
Pai dit peu de choſe du mechanifme par lequel chaque faculte, chaque fonc- 
tion S'opere dans les anemones de mer, ne pouvant me flater d'en connoitre aflez 
pour ſatisfaire à la curiofite la mieux reglee. C'eſt un champ ouvert a quiconque 
voudra le cultiver, ceft une carriere dans laquelle Peſprit de ſyſteme pourra 
prendre ſon effort, Comme en matiere de phyſique les connoiſſances tirees des 
faits font les ſeules qui nous eclairent, Jai cru deyoir m'en tenir à la fimple expo- 


ſition 


| * 29 J 
confine myſelf to en expoſition of thoſe I Wide 
ſerved. Not chat L am apprehenſtve of being thought 
too proli or tedious by thoſe for whom I am writing: 
I knowhowmuch they value every truth, and every new 
diſcovery : but the habit of obſervation and experiment, 
produces circumſpection and a quick ſenſe of difficulty. 
Beſides, 4 find that the ſyſtem-mongers, though a nu- 
merous body, have been but unſucceſsful ſince accurate 
obſervations are come into vogue. It is this circumſpec- 
tion which prevents my proceeding inconſiderately from 
the ſcience of bodies to that of ideas. The ſea-anemonies 


give evident marks of ſenſibility; ſhall I thence con- 
clude, that a ſoul animates them; or ſhall I grant that 


they are deprived of ſenſation, although favoured with 


the organs of it? I ſhall draw no conelufion, neither do 


think myſelf at liberty to amplify upon that ſubject. 


* 8 
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ſition de ceux que Jai eu lieu d' obſerrer. Ce weft cependant ni la crainte de 
| paroitre diffus, ni celle q ennuier ceux pour leſquels jecris qui ma retenu; toute 
vẽritẽ leur eſt chere, toute dẽcouverte leur eſt precieuſe: mais Phabitude de con- 
templer et d' experimenter rend circonſpect, et fait appercevoir les difficultes : 
Chailleurs les faiſeurs de ſyſtemes, quoiqu'en grand nombre, ne font pas heu- 


reux depuis qu'on obſerve bien. Cette meme circonſpection ne m'a pas permis de 


paſſer inconſiderement de la ſcience des corps dans eelle des idẽes. Les anẽmones 
de mer me paroiſſent douẽes de ſenſations, en conclurai- je qu'un eſprit les anime, 


ou quelles ſont. privees du ſentiment dont elles ont les organes? Je wen conclueraĩ 


rien, et je crois meme mon memoire peu ſuſceptible d amplifications dans cette 
partic, 


Vol. LXV. L! 
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El a H 
Ay very earlieſt abfervations-ſhewed! e hat The 
ſearanemonies feel and pregnoſticate within. doors the 
different changes of temperature. in the atmoſphere. 1 
had not leiſure at that time to form tables of their 
indications; but I have ſince done it. This facts if ap- 
plied to practice, might be of uſe in the formation of a 
ſea-barometer, an object of no ſmall importance, which 
ſeveral ingenious men have hitherto endeavoured in vain, 
to furniſh us with. I ſhould prefer the anemonies of the 
third ſpecies for this purpoſe, their ſenſation being very 
quick; they are alto. een procured, and may be kept 
Wt. ment. Five of; them may be put in a 
glaſs veſſel, — wide and as many in depth, in 


which they will ſbon cleave to the angle formed hy the 
ſiddes and the bottom. The water muſt b ewed every 
day, and, as they do not require a great quantity of it, 


as much may be fetched from the ſea (if they be kept on 
land) as will ſupply them for ſeveral days; its ſettling 
VVV ſome 


— 


"io. anẽmones de mer 1 @ avance, et annoncent ; oo As cabinet 9 
 effets de la temperature; c'eſt ce que Jai eu lieu de remarquer des mes premieres 
obſervations ;; 7etois trop occupẽ alors pour en. dreſſer des tables: je Pai fait 
depuis. Ce fait mis en pratique pourra ſuppleer le barometre marin, dont 
pluficurs ſavans ont fait inutilement la recherche juſqu ici: ce ne ſeroit pas un 
Petit avantage. Les anẽmones de la troifieme eſpece m' ont paru plus propres que 
les autres a cet effet, parcequ elles font tres ſenfibles. Il eft aife de Hen procurer, 
dae les loger, de les eonferver ſans les nourrir &c. On mettra einꝗ de ces anẽmones 
dans un vaſe de verre environ quatre pouces de diametre fur autant de hauteur, 
elles ſ'y attacheront a Vangle que forme le fond avec les parois. Il faut renou- 
veler Peau tous les jours. Comme la quantite d eau neceſſaire neſt pas grande, 
ſi on eſt à terre, on peut en faire ** la mer, pour pluſieurs jaurs; elle wen 

ſera 


tw] 
fene tinte will onby improve it. I conmmonly renewthe 


water every een, becauſe if wat change makes any 
impreſſiom om the animals, it will not interfere wick che 


principal obſervation, which, when 1 was forming my 


tables, I always took at a time equally diſtant from the 
renewals of the water. If the anemonies be at that time 


Mut and contracted (as in fig. 1 14. WW firſt 1 


have reaſon to apprehend an approaching 

_ kiph winds and a rough agitated Tea. —— alt 
fhut, but not remarkably — they forebode + A 
weather ſome what leſs boiſterous, but with 
gales and a rough fea. If they —_ in — 
or alternately and frequently opening and clefing; they 
indicate a mean ſtate both f windds aid Waves. 
When they are quite open, I expect tolerable fine wee 
ther arid a ſmooth ſea” 
are conſiderably extended and their limbs divergent, 
wy ſurely prognoſticate fixed fair weather and a very 


; calm 


dex —— 17 * 


5 - — — 
8ꝙ———ůů——— PO” I" 


— ce — *® — LTD „„ — ——ͤ—ͤ— — „ 
a mth. 
— III. * 


— — MI Jefvin dans Takage de endure — 


parceque fi ce changement d' eau fait quelque impreſſion aux anẽmones, il eſt 


alors compte pour rien; et quant à Pobſervation la plus notable, lorſque je dreſſois 
mes tables, je la faiſois à la mortie: du jour. Si les anẽmones ſont toutes fermees, et 
xetirees'fur elles memes, comme dans la figure 14 de mon premier memoire, Jai 


fort agitee, et troublẽe. Lorſqu belles ſont toutes fermees ſans ètre retirees, cela 
amonce un temps un peu moins facheux, comme grand frais de vent, la mer 
agitte, &c. Si je vois mes anẽmones entrouvertes ou &'ouvrant et ſe fermant de 
moment I autre, C eſt pour la mer et pour le vent un ẽtat moyen. Quand elles 
ſomit ouvettes, attends un temps aſſez beau, la mer ſera peu agitte; enfin ont-elles 
le * allongẽ, et les membres tres exendus, C eſt le prẽſage d'un beau fixe et 

L 12 d'une 


And laſtly, when their 1 


lieu de craindre qu'il ne furvienne quelque tempete, &eft 2 dire gros vent, la mer 


© 2 1 


=o ſeas. Thomann times when ſame of thit-anetonies 
are open and others ſut; the number muſt thenbeicons 
ſulted; the queſtion is decided by the Majority. Aceu- 
racy in theſe obſervations is in a great meaſure acquired 
by habit, At ſea the glaſs. may be ſwung, in the ſame 
manner as the compaſs, by fuſpending it between twa 
concentric circles, moving upon: pivots : that croſs. 
ather at right angles, ſo that the rolling of the ſhip may 
agitate the water as little as poſſible. The anemonies 
that are uſed as rameters ſhould not be fed, for then 
the quantity of nouriſhment might influence their ꝓre- 
dictions. Anemonies of this and of the firſt pecies live 
and do well for ſeveral years, without taking any other 
food but what they find diſſeminated in cheiſea water: 
but ſhould a reſpite of ſome days he granted them, they 
might then be fed with ſome pieces of muſcles or ſoft 
fiſh, and thus reſtgred.t to Shear, ne vigcur. 42 Mähen 
. it lit gait 1% %, WOE. - 
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d'une mer tres calme. Il y a des momens où des anemones ſont. ouvertes et 
d'autres fermees; alors on conclut par le plus grand nombre, on va pour aĩnſi dire 
a la pluralitẽ des voix: Thabitude: aide a fe decider, En mer on poura ſuſpendre 
le verre, comme une bouſſole au compas de mer, entre deux cercles concentriques 
ou balanciers, avec des pivots. qui. ſe croiſent. à angles droits, afin que le tangage et 
les roulis du. vaiſſeau n'agitent Peau que: le moins qu'il ſera poſſible. Il ne faut 
point nourrir les anẽmones qui ſervent de barometre: car alors elles pourroient fe 
fermer ou ſe tenir. ouvertes, A raiſon de la nourriture qu'elles auroĩent priſe. Une 
anemone: de cette eſpece, et de la premiere; vit tres bien et en aſſez bon Etat, pen- 
dant pluſieurs annees, ſans prendre d' autre nourriture que celle qu elle trouve diſſe- 
mance: dans l'eau de la mer; cependant, ſi on avoit lieu de leur accorder une vacance 
de quelques jours, on pourroit les nourrir, et conſequemment leur redonner leur 
Premiere vigueur par quelques morceaux de moule ou de poiſſon mou. 2 
| | . 
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ever th we fel is gane d. dg the fedirlerts;W ö Tales) HS E 
the-fixfb:ſhoots/of ſeauplants,' & t: mA br changing 
the Mater, be cleanſed by wiping it with a ſoft air-PUfi- 
al oreven with the finger, carefully avoidin g. however, 
to rub or. preſs hard upon the anemonies. Should any 
aß them drop off during this operation, they may be left | 
at liberty, for they will ſoon, of their own accord, fix 


themſelves to ſome other place.. Should any of them die, 


taken out, and on the firſt opportunity, another of the 


are the maſt eligible. Such barometers might be applied 
as ornaments; for as they ean be made by the perſons 
who are to uſe them, they might confult their own taſte 
in the choice of the colours and ſhades of the limbs:. A 


few anemomies of the firſt ſpecies might alſo be added, 
for as thaſe of the third generally take up their habita- 


tion 2 


— 
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le 1 ſara al par le n tes; PY le 8 ou par ons commencemens je 
plantes marines, &c. on pourra en changeant eau, le nettoyer avec un pinceau 
doux, ou meme avec le doit, obſervant de ne paſſer que legerement le doit fur 
les anẽ modes pour ne les pas compximer. Si une anẽ mone ſe detache, on la laifſera 
en liberté, elle S attachera en un autre lieu. Si elle vient a përir, ce qu on recon- - 
noitra par une tres mauvaiſe odeur en changeant eau, et parceque cette eau 
devient un peu laiteuſe, on retirera anemone, et on lui en ſubſtituera a la premiere 
occaſion une autre toujours de meme eſpece et de moyenne groſſeur; ce ſont les 
meilleures. Ce barometre eſt agréable à la vue, car on peut choifir des 
anẽmones dont les membres ſoient d'une couleur haute, douce, ou varice ſelon 
ſon gout, puis quꝰ on le conſtruit ſoi meme: on peut encore y ajouter pluſieurs an- 
mones de la . eſpece. Comme celles de la troifieme ſe Uennent vers le fond 
du. ! 


which will ſoon be diſcovered by the milky colour of the 
water, and an offenfive ſmell on changing it, it muſt be 


ſame ſpecies be put in its place; thoſe of a moderate fize 


; 1 ** N Y . was — 0 _ . 
ve nts „ . — PO L — -. ä * 2 


ä its ee * 


= 


f * 1 
tin at the bottom of the veſſel; theft co O fly keeps 
near the ſurface of the water; Amid thei GartBtis bay, 
critnfon, dark, purple, green, and other colours, wo 
44d no ſmall fuſtre to the variegated objeck: nor 
oa their prog noſtications concerning the tempera- 
ture of the air be altogether neglected. Perhaps they 

| may at firſt produce young ones, which, if attended to, 
will be feen to encreaſe gradually. Should the anerno- 
nies of this firſt ſpecies not be uſed for obfervations, they 
might? be fed and thus kept in a moſt flouriſhing condis 
tion. The form, fize, Afid ornaments of this barometer 
may alſo be accommodated to any place or fitwation; 
The only inconvenience attending it would be the chang- 
ing of the water every day; ; but even this attiounits to no 
-more than winditig up our watches: neither is it abſo- 
Tutely neceffary to do it exactly at the ame hour; nor is 
there any harm in the common practice of leaving the 
lame water for ſeveral days, unleſs, indeed, it * inclined 


to 
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& ae celles-d aiment à ètre à la furface de Peay, leur couleur drun- rouge, 
cramoiſi, pourpre, fonce, vert, Kc. fera un bel effet, et leur avis ſur la tem- 
perature n'eft pas tout-a-fait A negliger. Elles pourront dans le commencement 


donner des petits, qu'on verra groffir par la ſuite. Si on ne vouloit pas tenir compte 
des indications des anẽmones de cette premiere eſpece, en les nouriflant elles ne ſe- 


rolent que plus belles. Ce barometre eſt encore fort commode, aife a placer, et ſuſ- 
ceptible de toute eſpece de forme et de decoration, Il peut @tre auſſi grand et auffi 
petit qu on veut. La ſeule incommodite eſt de changer Peau chaque jour, ce qui n'eſt 
guere plus difficile que de remonter ſa montre, encore n' eſt- on pas ſtrictement 
oblige de le faire à la meme heure, et il n'y a aueun inconvenient dans Puſage 
-ordinaire de laiffer la mème eau pendant. plufieurs 3 jours, à meins qu'elle ne ſoit 


Expoſcc I I ſe corrompre par une chaleur — ou par quelquꝰ autre inconvenient 
peu 


. 1 


Min by being ex poſed to — of heat, 
or hy me other uncommon accident. If ever the ha- 
meter Was to be removed, the veſſel might be leſt emp- 


ty for a day or two, without any conſiderable detriment 
to the anemonies; they will contract, and continue fixed 
to the ſides, and reſume their wonted manœuvres, as 


ſoon. as freſh ſea water is poured upon them. One ne- 


ceflary caution is, to diſpoſe of the barometer in a place 
Where, as nearly as poflible, the fame degree of light 
prevails throughout the day: for it muſt be obſerved, 
that theſe animals, an being ſuddenly removed out of the 


ſtant, though they will ſoon recover after their uſual form. 


As the ſimple barometer, the 'T orricellian tube, which is 


the beſt of all, doth not always agree With the viſible ſtate 
of the local atmoſphere, and tha 
are far from being; X. Fran, cannot, be expected that the 
neee ſhould excel in this reſpect, and that their 
indications 
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peu * "Os. _ meme ones "a pour © le 1 ou 


l'on veut, pendant un jour entier et plus, ſans que les ancmones periflent;. 


elles le retireront ſus elles memes; et ſe tiendront attachees, On leur procurera de 


nouvelle eau de mer, et elles reprendront leur maneuvre ordinaire. Une 
attention neceflaire.c eſt de placer autant qu on le peut le barometre 4apemones 


dans un lieu où il regne pendant tout le jour une lumiere à peu pres &gale : car on 
doit ſe ſouvenir, que - Gs les anẽmones qui paſſent ſubitement d'un lieu obſcur 


a une grande lumiere ſe. ferment; mais elles reprennent bient6t erat ot. elles 


auroient reſte, Comme le barometre ſimple, le meilleur qui exiſte, le tube de 
Tori icelli, n eſt pas toujours parfaitment d'accord avec Ietat viſible de Pat- 
moſphere dy lieu oy Pon, obſexve, et qu aſſez ſouvent ſes indications ne ſont pas 


une juſte ſſe rigoureule, on ne doit pas s attendre que les anẽmones de mer rem- 
8 pliſſent 


dark. into a ſtrong light will frequently contract in an in- 


t frequently its indications 


An. arme, — gr c. àr 


— 0 of —— be xadopoed n 10twiths 

| their little irregularities. Theſe are not the 
only aninials that are influenced hy the approaching 
changes of weather; the petrel, different ſorts of gulls, 
the ſeink, he Teech; tlie little fi of che Danube, the 


E all-ſaid torfech 
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ous manner, and properly grouped with acorns, barna- 
es. —— Wight furniſh 


* 1 - 2 ” FT . -- 
. # o 4% 6 9 .» AY $ - 7 a + 4 as 4 — < "I 3 : PRC * 0 l ſe - 1 8 
* L S.< 4 8 o % P * F SF -v * * * * + % 3 - 4 oy 
260, & 1 8 ef . EC! ＋ N R 


n . MC = 


IR mieux cet 2 ni Aces 6 tients 


les ſeuls qui reſſentent Finfluence de la temper 
le petrel, les poulets de mer, le mabouja, la ſangſue, le petit poiſſon du 
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avec . nr i | ' > ent, on pourra S VIE 


anẽmones, independemment de ſes petits prices. Ces animaux ne ſont pas 
ture prochaine, l'oiſeau-tempete, 


A , 


Danube, les cetacees, les dort, Ke. e auſſi b la , et meme 


pour Pannoncer. 5h 


$1 


Les vues Cutilite, bs e ne 3 point x nous faire: ins cells 


@agrement : je ne craindrai donc pas de dévoiler ici celles que j'ai ſur ce point, 
Il me femble que les grandes et meme les petites anẽmones de mer priſes dans des 
poſitions varices les plus avantageuſes, et artiſtement groupes entr' elles ou avec 
les uu de mer, les conques — les plantes * Ke; mi- 


roient 
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ing fnptce, 0d cars ee — 


probability, chimerical ornaments are often intrody 
Which have no manner af relation or affinity: with the 


ſtructures they are intended to decorate. They are often 


— ſubſtances to which the things they re- 


the — re 88 — cling ta every ſubſtance 
WE yn; a might there 


mt 
FD 


Spade — ag dae n the moſt 


deſſein P 
meme pour Farchitecture hydraulique, on, contre les regles du goũt, contre la 


au ſujet. On groupe, on attache ces objets à des lieux peu propres, peu diſposẽs 
I les recevoir; au contraire les an momes de mer ij attachent à tout ce qui ſe trouve 
dans Feau et meme hofs de l'eau. Elles pourroient-etre ſubſtituces aux rozettes, 
former des groupes, des eſpeces de guirlandes pittoreſques dans la decoration des 


poupes des vaiſſeaux, dans les friſes qui ornent . et dan que edifice | 


kydruvihqacs, comme les pon ley 6cluſer, 66. - 


Vor. LXV, Rr Mm 


32 all the maxims of trye taſte, — 


{que feſtoons, be Jo aa pro- 
de muerte eee gend. anther {atk 


vraiſemblance, on employe ſouvent des ornemens chimeriques et peu analogues 
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; base des Te 4 1 there pete ate © un Bog - Faser d = al 
a Woe e fe A & Aer; rp wm ee, ul 25 
e t gen. touldics! | as arch 2 4 IE | 
le memoire par larforme Hun; N 1 toes 4+ facbaſe un petit lanibeay 
Pret a en etre detache Pour, dævenix TIE, PRE: ig: 3: et.. font deux 
jeunes anemones plus ou moins. ourertes, ap milieu deſquelles on remarque Ja 
bouche. Pi ig. 5. Anemone un peu plus folte; dont on volt le bourlet. 
Fig. 6. Ce font huit petites anemones, dont deux / ſont adherentes enſemble ; 
deux autres le ſont auſſi, mais pretes à ſe ſeparer par Etranglement de la partie qui 


| les unit, On remarque ſur Thuitre eee ane mones plus ou moins Petites, 
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XXI. Account of the Sea-Cow, and the Uſe. made u. 
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850 Mer: 2 if? HE. e 18 3 native bes als Magda- [ 
eI69G4 L411 . len Iſlands; St. John's; and Anticoſti in 
the ee St. Lawrence. They reſort very early in 
the 88 to the former of theſe places, which ſeems to 
be hy nature particularly adapted to the Wants of theſe 
animals, abounding» with:(+ clams, of acvery, Jarge fire, | 
and the moſt convenient landing places, called 

ries. Here theycraw}cup-in-great numbers, and fon 4 
times remain for fourteen days: together without food, 
hen the weather is fairz but om the firſt appearance of 
rain, they immediately irttreat tothe water with great | 
Precipitation. They are, when out of the water, very un- 
weildy, and move with great difficulty. They weigh 


— —_—_— * PID 20 cs 228 6-4 Ws — —: © a D— 


from 15 972 2000. Pounds, Brgpeings according to 
their pa Ze yy one to two barrels of of oil, Which is boiled 
out of a fat ſubſtance, that. lies between the ſkin and the 
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fleſh. Immediately on their arrival they calf, and en- 


gender again about two months after; ſo that they carry 
their youn 8 about 1 nine months. They never have more 8 
than two. at 3 Aims, and, ſeldom more than one. SS 
+2)dang2.. 2: R's A ſnell- fiſh — »frallep. W | 1A | 
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F. 48. | 
„nd echoufies re fefined Prineipally By matures bei: 
J7CCCCCCCCCCCTCFCTCC Avith bits Mugdes: 
leir i nds abbuiia, Alt 8G orf fed yards wildeoatahe: 
; _— „Audiff cadiing T6 a8 tb 'conftaitl; ribar tHe fahto 

Hit, 4 Jeg conliderüble nühibef. Here Hoare ſuffered 
Eon ory airiuſs themſelves for a confideras 
ble titrie, HEHE acquire boldneſs, being 
latichng! PE 7 Sy id as to make t npoſk ble fol 
any perſon to approach Ce 211A Few weeks they ae 
ſemble i in great numbers; formerly, when undiſturbed 
by the Americans, to the amount of feven or eight tiou- 
ſand; and the form of the echourie not allowing them. 
fo remain contiguous to the water, the foremoſt bries are 
inſenſibly puſhed above the ſlope. When they are ar- 


rived to: a x convenient t diſtance the OI HO 8 7 75 


ſea wind, or a breeze blowing rather obliquely « on the 
kate to prevent the ſmelling of theſe animals (who. 


have that ſenſe in great perfection, contribiiting to their 


ſafety), and with the affiſtance of very good dogs, eridea- 
your in the night time to ſeparate thofe that are the far- 
theſt advanced from thofe next the water, driving them 
different Ways. This they call making a cut, and is ge- 
nerally looked upon to be a moſt dangerous proceſs, it 
being impoſſible to drive them in any particular direc- 
tion, and difficult to avoid them; but as they are ad- 
vanced above the flope of the echourie, the darkneſs of 
the night deprives them of every direction to the water, 
ſo that Nr ſtray about and are killed at leiſure, thoſe 
1 5 mat 


Aalen c. fp then. kin them, and rake off h 
ofcfat that always ſurrounds chem. Nhich, the diſſalve 
by heat into oil. The ſkin is cut into flices of; N or 
three inches wide, and exported to Amexica for _ 
traces, and to England for glue. The teeth is an inferio 
ſort of ivory, and is manufactured for the ſang; Punt 
Paſes, but very ſoon turns Jello w-. 1 Goo nag von 
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FF ver: 125 We e e FA net 
Proc ry has the thermometer been, remarked 
70 5 he 190 Point; 3 nd dee ner v 
pr 1411 fer 0 d ice, ant d thay but ſeldom. Bu 
| #4: 4 b of aking ice at the = Ply wasufpal to collect 
A e every 0 0 . before Sun: riſe (except in 
ſome particular kinds of or we eat her, which, I ſhall ſpe ify. 
in the ſequel), for n Near threc "months 1 = the Near: . 
from December PLES t ii. 53105 113 21 1104 31] 
The ice- maker b ˖ | 


" belonging 19, me.,at Allababad, (ar 
WV ich r I principally attended to this enquiry) made, 


"i | a 
* =”, * NM - . 4 5 ©. an a ſuf- 
", 4.44 k 4 
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ches my 90 els II of making ice in the Eaſt 


A ſafficient quantity e winter for the ſupply of the ta 
ble during the ſummer ſeaſon. The methods he purſued 


ain chree rom EN 


were a5 fgllows: on nes ED 
. — were made, each about thirty foes ſauare and 


two deep; the bottoms of which were ſtreedabeut eight 


inches or a foot thick with ſugar- cane, or the ſtems of the 


large Indian corn dried. Upon this bed were placed in 
rows, near to each other, g 2 number; of {mall, ſhallow, 


[earthen pans, for containing. the. water intended to. be 


PV Bi — 


at earth. ſo porous, that it was vikihle, 


thick, about an inch and a quarter in de th, and. M 
Part of the Pans, the water had pe 5 5 5 


nao s pon ard: the dt be l "Evens 
t Water, icy ua been. bo 


" 


* in the afore'rel; ted itt make 
tefided the pits rial beſos ti al 8 2 ove the 
Bob aid wnected if Bets In 
iniythe whole conte be pus i TE: 

the ite, be PN daily © 00 . to th 8 


CY > th 8 


grand receptacle or place of 1 ere e, deen 885 


Bally oh N High dry i Ke 20 by bY Gnking a pi.of 


fourteen: o fifteen 1 feet deep, Kala El With ſtraw, a an 
thert Wich 
down with rammers, till at length its own accumulated 
cold again freezes and'forms one ſolid maſs. Ihe mouth. 
of the pit is well ſecured. from the exterior air WL ith raw 
and blankets, in thę manner of che lining anda 

roof! is thrown over the whole —— It is. Here 1 to 


% 
22 


frozen. Theſe are unglazed, ſcarce a quarter of ag inch 
ade of 
the 3 


a a 19 105 1 5 10 
e — 1 


IE 


a coarſe: kind of: blanketing, where: it is beat 
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that no congelation took place. At others, p 


ther, the more favourable for congelation, as a frequent 


deen formed; when at other times che night has been 
calm and ſerene, and ſenſibly warmer, the contents of 


The pans will be frozen through. The ſtrongeſt proeif 


for freezing will be in other firvativns, a mile or more 


tion, contained in thin porous pans, and ſupported by a 


— 
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Weft that the quanitity of icedepends na 
weather; and conſequently, it has ſometimes 1 appen 


— 


quantity will be frozen; and I have often ſeen thewhoele 
contents formed into a perfect cake of ice: the ghter 
the atmoſphere, and the more clear and ſerene the wea- 


change of winds and clouds are certain preventives. For 


1 have frequently remarked, that after a very ſharp cold 
night, to the feel of the human body, ſcarce any ice has 


of the influence of the weather appears by the water in 
one pit being more congealed than the fare prep: 


diſtant. 


To reaſon phyfically upon this 5Yrocel of Ag ee, 


it way be ſaid, that had the thermometer been fufpended 
in the air, free from every other body capable of corm- 


municating heat, in ſome parts of the night during the 


cold months of December, January, and February, the 
quickſilver might have deſcended to the freezing point, 


and that water, being artfully placed i in a ſimilar ſitua- 


ſubſtance little capable of communicating heat from the 
earth, might alſo freeze, and continue in a ſtate of con- 


gelation till the heat of the morning came on. I fay this 


may be poſſible; but at the ſame time I muſt beg leave 
to 
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— gain my 5 
Nc ded to, the freezing 


—— never-ſaw | 
— „ 1 1 8 made t the necef- 


ſaxpobſeryations ; 5 but the Water it every 0 other ſituation, | 
excepting in the pans, has page bly, to be in a freez- 
- The climate may, , contribute 4 in 


ing ſtate. 
forne m e to facilit t the congel; lationof water, when 


placed in a — tree fromthe he: af © at of the carth}fince 
thoſe nights in which the e quanBty'0f ice Has 
— hb NNE Pe SHEEly 
rene, the atmoſphere ſharp an d thin, ith, d. 
How-after midnight. Many gant Sen: now 10 e 
have made the fame remarks, 1 in their 1 0 1 ä 


Kühe 


with me to t 


e dcerpitg. , Nhe AP 


ſugar-canes,-or ſtems of, the. Ii a] 4h pp ar WEL 
calculated to give 3 2 e pans to the cold ar; 
xts of the veſſels, ma 
— — on thy 941 s of th 385 Is, [> 
| | | i 2 130 feat. be 
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Ubied for- the ' adrgifſion of the e cold: air intervally; and 
their ſituation being full a fo ot beneath i the pla ute of the 

_ . ground, preventsthe lurtaceot th th he water from being ruf- 
fled by any ſmall current of; air, and thereby preſerves the 
: r ee articles from dify 1 jon. Boiling the water 
s eſteemed a neceflary, preparativeto t this method of con- 

gelation; but how far this may be conſonant with Philo- 
N e reaſoning. will not preſume. to determir ne , 
3 389 U (e) See Part I. Art. XII. £ 
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From theſe circumſtances. it appears, hat. Mater, hy 
Nang placed in a ſituation free from receiving beat from 
other bodies, and expoſed in large ſurfaces to the aix, 


may be brought to freeze when the temperaturg f the 
atmoſphere is ſome degrees above the freezing poin 


the ſcale of FAHRENHEIT's thermometer; and by bei 


collected and amaſſed into a large body, is thus preſerved, 


and rendered fit for freezing other fluids, during the ſe- 
vere heats of the ſummer ſeaſon. In effecting which 
there is alſo an eſtabliſned mode of proceeding; ; the ſner- 
bets, creams, or whatever other fluids are intended to be 
frozen, are confined in thin ſilver cups of a conical form, 
containing about a pint, with their covers well lated on 
with paſte, and placed ina large veſſel filled with ice, ſalt- 
petre, and common ſalt, of the two laſt an equalquantity, 
and a little water to diſſalve the i ice and combine the whole. 
This compoſition preſently freezes, the contents of the 
cups to the ſame conſiſteney of our ice creams, &c. in Eu- 
rope; but plain water will become ſo hard as to require a 
mallet and knife to break it. Upon applying the bulbof a 
thermometer to one of theſe pieces of ice, thus frozen, the 
quickſilver has been known to fink two or three degree 
below the freezing point: ſo that from an atmoſphere 
apparently not mild enough to produce natural ice, ice 
ſhall be formed, collected, and a cold accumulated, that 
ſhall cauſe the quickfilver to fall even below the freez- 
ing point. The promiſing advantages of ſuch a diſco-- 
very could alone induce the Aſiatic (whoſe principal ſtudy 
is the luxuries of life, and this may well be called ſuch, 


e 


1 287 J 


when I have often regaled with ices when the thermo- 


rtleter has ſtood at I 1 2*), to make an attempt of profit- 
ing by ſo very ſhort a duration of cold during the nights 


4n'thefe months, and by a well-timed and critical contri- 


'vance of ſecuring this momentary degree of cold, they 
Have procured to themſelves a comfortable ref ment 


as a recompence, to alleviate, in ſome degree, the intenſe 


heats of the ſummer ſeaſon, which, in ſome parts of In- 


dia, would be ſcarce ſupportable, but wh the aſſiſtance of 
this and many other inventions.” LY PP 


Accompanyin gl beg leave to offer you ſome obſerva- 


tions, Imade in the year 1767 , in the province of Alla- 
Habad, on the temperature of the weather, which will 
ferve to elucidate the extraordinary and fudden changes 
incident to that part of Aſia. Alſo ſome remarks on the 


weather during my voyage to England, particularly ſpe- 
if Y in 8 the mann we were in when the obſervations 


* am, SIR, with regard, 
| Your moſt obedient imd ſervant, 


ROBERT BARKER, 


0 b) See a general account of theſe obſervations Anticle x III. 
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or eu nous SWALLOW. 
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edly the firſt cbtner mu 
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ppears in general on of 
{2:04 remar ked from many 
years W | Not ot but now and then a ſtra ſtraggler is 
ſeen much earlier; and i in particular, when I was a boy, 
I obſerved a ſwallow, for a whole day together, on a 

ſunny warm Shrove-tueſday,, which, day, could not fall 
out later than the middle of March, and often happens 
early in February, It is worth remarking, that theſe 
birds are ſeen firſt about lakes and mill-ponds: and it is 
alſo very particular, that if theſe early viſitors happen to 
find froſt and ſnow, as was the caſe in the two dreadful 


fprings of 1770 and 1771, they immediately withdraw 


for a time. A circumſtance this much more in f avour 
* See an account of the Houſe-Martin by the ſame graders, in | Phil. 


of 


Tran. vol. LXIV. p. 196. 
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hiding than migration; ſince it is much more probable, 
that a bird ſhould retire to its bybernaculum juſt at hand, 
than, return for a week or two only to warmer latitades. 
This ſwallow, though called the chimiiey-ſwallow, by 
no means builds altogether in chimneys; but often with- 
in barns and out-houſes, againft the rafters: and ſo ſhe 


did in Virgil's time: 5 
6 An te 
he arm quam tignis nidos , Juſbendai birundo.“ 
In Sweden ſhe builds in barns, # 1s Allsd ladu ala, | 
the barn-ſwallow. Beſides, in x the warmer parts of Eu- 
rope, there are no chimneys to houſes except they are 
Engliſh-built. In theſe countries the « conſtructs her 
neſt in porches and gate ways, galleries, d open Halls: 
Here and there a bird may, affect ſome odd, peculiar place; 
as we have Known a Kwallow build down the ſhaft of an 
old well, through which chalk was formerly drawn up, 
for the purpoſes of manure; but iti general with us, this 
hirundo breeds in chimneys, and loves to haunt thoſe 
ſtacks where there is a conſtant fire, no doubt for the 
ſake of warmth. Not that it can ſubſiſt in the immedi- 
ate ſhaft where there: is a fire; but prefers one adjoining 
to that of the kitchen, and diſregards the perpetual 
ſmoke of that funnel, as I have often obſerved with ſome 
degree of wonder. Five or fix or more feet down the 
chimney does this little bird begin to form her neſt about 
the middle of May, which conſiſts, like that of the houſe- 
martin, of a cruſt or ſhell, compoſed of dirt and mud, 


mixed with thort pieces of ſtraw, to render it tough and 
permanent; 


T 260 1 


permanent; with this difference; that wheres the Men 
of the martin is nearly hemiſpheric; that of the Fiwallow 
is open at the top, and ke half a deep diſh. This heft is 
lined with fine graſſes and: feathers, which are often cl 
lected as they float in che air. Wonderful is the ad 
_ dreſs which this adroit bird ſhews all day long in aſcend- 
ing and deſcending, with ſecurity, through {6 narrow à 
paſs. When hoveting over the mouth of the funnel, 
the vibrations of Her wings, acting on the confined air, 
occaſion a rumbling Hke tHunder. It is not iniprobable, 
that the dam ſubthits/to this 'meohvenient fituation fo 
low in the ſhaft; in order to ſecure her broods from ra- 
pacious birds; ahd'particutarly from owls, which fre- 
quently fall down chitnnies, Perhaps int autem ping 00 
get at theſe meſtlings The ſwallow lays from four 
to ſix white eggs; dotted with red fpecks; and dali din 
ler firſt broad about the laſt weck in June, or the firſt 
week im July. The progreſſtve method”by which the 
young are introduced inte life is very aritfing. Firſt they 
emerge from the ſhaft with difficulty enough, and often 


fall down 1ntb the'rooms' below. For a day or fo they 


are fed on the chimfiey<top; and then are conducted to 
the dead leafleſs bough of ſorne tree, where, ſitting in a 
row, they are attended with great affiduity, tid may then 
be called perchers. In a day or two more they become 
Ayers, but are ftill unable to take their own food; there 


© _ fore'they play about near the place where the dams are 


Hawking for flies; and when a mouthful is collected, at 
à certain ſignal given, the dam and the neftling advance 
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Tiſang towards each. gther and meeting at an angle; and 
the young one all the while uttering ſuch a little quick 
note of gratitude, and conplaceney, that a perſon muſt 
haye paid very little regard to the wonders: of nature that 
has not often remarked this feat. The dam betakes 
{elf immediately to the buſineſs of a ſecond: brood; as 


ſoon. as ſhe: is diſengaged from her ſirſt; which at once 
aſſociates with the firſt broods of hauſe-martins, and 


with them congregates, chiſtering on ſunny roofs, tow- 


ers, and trees. This Hirundo brings au leer ſecond brood 
towards the middle and end of Auguſt. All the ſum- 
mer long is the ſwallow a moſt ifiruQtive pattern of un- 
Wearied induſtry and affection! For, from morning to 
night, while there 1 18 4 
the whole day in ſkimming cloſe to the ground, and 
exerting the moſt ſudden turns and quick evolutions. 
Avenues and long, Walks, under hedges, paſture fields 


eſpecially if there are trees interſperſed; becauſe i in ſuch 
ſpots inſets moſt abound. When a fly is taken a ſmart: 
ſnap from. her bill-is heard, reſembling the noiſe at the 


ſhutting of a watch-caſe;, but the motion of the mandi-- 


bles is too quick for the eye. | The ſwallow, probably 
the male bird, is the excubitor to the houſe-martins, and. 
other little birds, announcing the approach of birds of 
prey: for as ſoon as an hawk appears, with a ſhrill alarm-- 
ing note, he calls all the ſwallows and martins about him, 
who purſue in a body, whilſt they buffet and ſtrike their 
_ enemy till they have driven him from the village, darts 


family to he ſupported, ſhe ſpends. 


and mown meadows where cattle graze, are her delight, 
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ing down from abgr5. mm 


bund the alarm, and. ft EA n REY OHA Bh 
the roofs of bouſes, or, gtherwi 155 roach 1 ef He 
Each ſpecies. of birundo rinks as it 7 flies 92977 yh 


ney tops an 


ing expoſed ſeꝶtpoxt ini i 


over the en ke 8 | Nas 8 0 47; 80 why | 8 | 
often cloſely, attended. N A. e Pal OF eo 


miles toggther, eh mw 
| ſreeping aroppdand 1 55 ng 


the wind blows, hard,; without t 
often forced, 10 ſettle. 10 pick. 12 5 thei ' Turking' bez. 


graſs and flies; and one 
vel, to grind and di AY its "food. Before they depart, 
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Her feet ct {ecurity.. 


the ſurface of the water; but, "he bean 125 
on the wing, 1 We into A pool for maß or ge 


together. The ſwallow, is a, felicate f ſongfter, and in 
ſoft weather —4 both perehing an : n trees ; and Ty chim- 


d flying; is vl 9 251 bold ranger to diftanlt 


downs and commons EVER V indy ; Weather — — ths 


other e ly to.di ike z NA) N res Juent 


© al het, 
0 c KF 
that arenen der ee ee es feet! 

„Without this expedient, e at ate 


'T his ſpecies, feeds NR 15 e 7 as Well as n 
9er ten ſettl es on dug grounds fol g gra- 


for ſome weeks, to a bird, they forfake houſes and chim- 
Nies,, aud rooſt 3 in trees, and uſually : withdraw about the 
beginning of October, though. ſome few ; ſtragglers rw ay 
appear at times to the. firſt week | in November. Sötne 
few pairs haunt the new. and open ftrects of London 
Next the fields; but do not enter, like the e houſe-martins, 


the 


| i #% 1 WS 


male pur ues the fernale i inamorous 2 they chen 
29. heyond 1 5 uftit feed: | rapidit | 
too quick for the eye to follow. 
After this . oy Fr ae life nde diſcern- 
ing goęyn of the Twallow, 


amuſement, an ancgd 


her ſagacity. bu = 
| kT ON he handles of a a pair of gar den-ſheers, that 7 
re rack op againft para LG tre Mews . 


care 


perch e ght, fi mitt 
bringer with a large hell or conch, defiring d ao'f 
x juſt where the owl hung. The'perſon did as he was 
ordered; and the following year! a pair, probably the 
fame pair, built their neſt in the conch, and laid their 
eggs. The owl and the conch make a ſtrange groteſque 
appearance, and are not the leaft curious dann in 
that wonderful collection of art and nature. 
Thus is inſtinct in animals, taken the leaſt out of its 
way, an undiftinguiſhing, limited faculty, and blind to 
Vox. LXV. Oo every 


rw 1 


ceery uten fg: Mat does not immegately reſpect. 
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3 god Mans dis peries fell hn pries in Paixas. 
The friſt, likes the fand-marting: is; very deer ve, in 

architecture, making / ruft or ſhell for its net but = 

forming it af dryngraſſes anf faatherE, VN and 
ihartificidlly put:40getherc, With alba Aaron, A 

thedd hires ghar Sole $6 LOVES one in the 
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falpected (fince — are: exactly the, Carne) the 
they 1 ſometimes ay gon the houſe-{parroms AI x= 


Pel them. as {ſparrows do. the; hauſe and ſand- martin; 7 
po 1 that I ee ſeen them ſquabbling to- 


bis 2 00 l gether 


— 1 


Kerk krrat! e evfrifice'of their — 


up vistas am uch diſebfterted ut theſe 
And yet Pati a fred by mite obſerveꝝ in:Grb matters) 


that they do collect feathers for their neſts in Andaluſia; - 


and that he has ſhot them with ſuch materials in their 
mouths. Swifts, like ſand-martins, carry on the bu- 
ſinefs of nidification quite in the dark, in crannies of 
towers and ſteeples, and wpqn arty s of the walls of 
churches -under the roof; and therefore cannot be ſo 
narrowtywatched ast hoſe ſpecies thayhyitd mereppenly; 
but from what I could ever obſerve, they begin neſting 
about the middle of X May, and I have remarked, from 
e825 t taken, that they have ſat hard by the nifith 3f fine, 
yur highbulldiigseliurches;imd f 

„ all wing! HbA ifach; gorvuurhis wFiliage 
begun the lowelt and teandteottades hnd-edas 
ir youth under RN, thatched tbof.d Weored 


inge and tHAtis ini the files f A Heeg thalkopit heap the 
towtt oF Odibany in this 
thiany pairs entering ch crevices; An dkimming n 
ueakingrbutd che pfecipieese ASU Have ME 
Meſbamtiſſve hirds with Sreat attentiorijif I ſhould ad- 
vince fornethingineow and peculiar with reſpect to them; 
Anck different from all other bir 
credited eſpeeially as my aſſertion is the reſult of mar 
Farstexatt ſervation Ilie fact chat I: would advance 


-03 Bauddgaupl 11503 . Hidpthlte: 


410 0 0 2 5 wil 


: 1917 > 1 J 1 * 


FI , . : 
—— A be oo ooo oh. io AM , ON = hs 3 


ele el Rr 


II * 
— <2 007 ——— > mo — . q © 


—— Putlöné nad Were the hved Ooιτ of builds 
county®, Were we have =o 


— ——U—ä—ů —— ——— — —— f d £ 
wn 4 — _"_ 
= 


„might perhaps be 


i Rat witts fread . yon i ef and F'could 


hs at feat tub frot 


& 


this Pri Hern 
— in 


| all 
4; 2 15 ce 
1 I and ers anifnlals, hide, this AP} 
bog 18 18 1 5 Er 4 0 Hos the Higrent factions = 
A 80 Sf bn a8 they Hy. The ft a8 
1 19 n thi ecing; and as/ it never ſertles 


— 


Kees, ot roofs; would ſeldoth fird'ap- 


ey 


? in ihe out 


portuni 1 20 ie its Was hot thiabled toindulge 
them 185 (TH ir. Oy" PTR would watch theſe birds 
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e agar 1 125 5 355 5 — 
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chere (hag 1285 65 of 25 echte Ae ee Mger TH 
0 Gitters Wide 9 onen 18 Hr Iaying invds 
bly but Koo e221 2f THR, WHTch WEI kV RiteJofigy | 
FLIP at 1 en el Here the other ſpeciss 
280 60 . It is æ moſt alert bird, 
15 very early, atidreviritig to reſt very Late, wid is on 
e wing, g, in the eig t of ſinter, atTteaft fixteen Hours. 
In. 155 ong 8 da e _ not withtraw' vo reſt till 
Eres the Tateſtof 


ole ons of 


with 
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e hinhjy peer f mack: 
alive 49 inquhr/y thundry weather, wake 18 
rent alagrisy, and calls; forth Il ig v0 Ott 1 
Waring, Lexennligetting together in little 5 ns, 
| round Aahe fteeple egand churches, fqueaking a ws they Ia 
a very clamorous «manner: theſe nice b =_ 
ſappoſed to be males ſerenading rheip ee Hens; and 
not withou reaſon, ince-they. geyer- Kues O1 
come cloſe to the walls or caves; 2nd fince © 
ver 8t che fame d . | Note 
W jak 55 — E- "UC 
Bases har deaf Un and sh N 
fery minutes and then refurnsto het 
mer rn ne 


rr na I. 
vitieh they: poach. and. | a0 
nerabihey feed im a. ;highes diftrict than the gthe 
ſpeciess a proof. that. gnats "ah. her ts” a its 
abound to a conſiderable height in the ai air. They als 
5 finge loco-motion is no Labour to 
thempwho-are endowed. with, ue, 1 vaſt po powers of wing. 
Theinpowers ſeem to be in proportion t to their lev ers; 
and their wings are longer in proportion than thoſe of 
almoſt any other bird. When they mute, or eaſe them · 
ſe hes im flight, they raiſe their wings, and make them 
moet oyer their heads. At ſpme certain tit 


18 bd 
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Ales in this 

uner I nad remarked, that ſwifts were hawkin 8 low 

for hour. together, over Pools and, ſtreams; . and "as 
kgs. / NO 


U 28 1 
ant help enquiving initu che Nbject oi —— 


mduced> them tu cdeſuend ſo mueii beldw their uſtial 
range: After ſome trouble fum trat they wet taiting? 

Any xunne n, Abend and; Jkellute' (cade wa fies HNA. 
flies, and dragonflies}, that! wereijuftemdtged-out los 
__ theiranurelia-flatel II then ma longer wondered that. re 
mull he ſoilimig to ſtoup for a prey that yielded ther 
fach plentifgt andifucelbnt nnurihmento HThey bring 
oubtheirq ung d ut eff giddle or latter end of Jutyꝶ 
but as theft erer etumeperchens, br, that ever l cone 
diſcernʒ are fecbommbe w ingiby their dams, the coin 
forth of the ꝙoung is not; ſo:notorions:as in therother! 
ſpecies; On the g6th affine lit; i lhumiledtheraves 
af ahouſeivhege manpvpairs build; and fondi incacty 
neſtopalydwonakedþſquats pain the eighth of July 
I:repeated therfargeerdquiryand found the had ina 
yery little prograts towands n ffeugediſtateg but weretill 
_nakedt/andihelpleſsn Frum whence! we may itandute) 
that birds, whoſe way of life Seepwthiem perpetually on 
 thewing, would not henbleito quit their neft till the end 
of the month. Swallows and martins;:thatihaveirrumne-! 
roubfamilies; are camtinuallꝝ feeding; them exery(twoor! 
three minutes; while frifts; that have but two youtig'to 
maintain, are much:at their leiſure, and: dd not attend 
on their neſts for hours together: Sometimes they 
purſue and ftrike:at hawks chat e e in their Wa bur: 
not with that vehemenca and funy that ſwalle ws eAHreſb 
onſthe ſamecoccaſiom They are out: alliday dong inwwet 
__ * about, and diſregarding: ſtill rainr> from 
whence 


— Way be gathered; firftythat many 155 
kd abidehbighin the air, even in rain; and next, that 


thei feathers ob theſe birds muſt he well preenet to reſiſt 
ſo mach ets; Mindy, and fanticularly windy. weather 


with heavy tbowerts, they diſſike; andivurfgehidayswiths 
draw, h ate ever are ſcen. [There-is; circum- 


ſtance reſpecting the-co/aur of fwifts; whichſcems not to 


ſpring they are all over uf a:glofly, ark footwotoury ex · 
Sept their chins, uhich are white hat ibyobeing all day 


heaten and bleached beforet thay departo and yet they 


0 retnrn-glofly again in the ſpring. {Now they purſue: 
ther ſum into-lower:latitades, asfome ffuppoſty im urder tu 


bleached! Do:they.not father, inerhapsrmetire to reſt for! 
aifea&an;- and at that jun ure monit and change their 
feathersgſinceralh other birds e Kneπwnm torhouIf foo 
after he ſanſom of hreeging 23! Swifts arefveryiandmas 


breeding: but cc ifgabfamnctier;rinibercas: albithe other 


and ſome time before their cungeners bring out their ſe- 
cant bronds{! We maycher 2 remar that as fwifts breed 
but once ima fummer, and only vo at a time, and the 
tren birundiuet twice, the latter, ho lay from four ta 
22d _ fx 


be: unworthy our attention. When they appear. in (the 


longrie the fun. and air; theyibecomecquite:weathers. 


enjoy ia perpetual ſunmmerg whyp:dbotheyo not return 


lons in many partieularspdiflenting from all their com = 
geners mot only in cha number ot their young rbut io 


Britiſh; @nd/nes breeibarivariably Hie. It is: paſt all: 
doubt, that (wifts can breed but once, ſince they with: 
draw im a very ſhort time after the flight of their young, 
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the molt” 


"dents? in natural Miffoty 


get rid of theſe clinging annoyances. 


* 15 TA Cntr lrg 
ſince that Hitle ie often the Nwetteſt ſeaſon i 
Bik Phat 1 More cer, hey bein lea 
fout of Andaluſia, where — 
n by any ARE of heaty' an, as ne 

might füßpole, by Hy were of fed. frre thoyiregu- 

Lated in t elt w ons M²itn Us by A failure 

+ ehen fo eent er cow's a Mp fition to reſt after 

15 rapid 4 life! Ur b arb ef his ig one of thoſe inci- 

that rot only baffles our ſear 

but ume oft' ide Gt gueſſes? Theſt hirundiues ne- 
ver perch on trèës r tos; arid ſo never o ate with 
their 605 genlets. They te fearleſs while haunting their 
neſting p 1 Are Hot to be ſcared with z gun; and are 
often beach down With poles, as they ſtoop to go under 
the eaves. They are alſo much infeſted wich thoſe peſts 
to the whole genus, called Bippoboſc birundinys ; and 
often wriggle and ſcratch themſelves in their flight to 
Swifts are no 
ſongſters, and have only one harſh dag note; yet 


be nc "ways 


there are ears to which that note is not diſpleaſing from 


4 an 


r . CN" 


over ſetile on the ground, but througb — . and 
| eee eee of the ſhortneſs of 
| walte; but only crawl; but they have aſtrong graſp with 
their feet, by whichthey-clingto walls. Their bodies being 
flat, they can enter into a very narrow crevice; and where 


JA LU. as: formation, of the ſwifrs foot diſ- 
— that bird from all the Britiſh birundines, 2 and 
indeed from all other known bird; 
great white · belhed ſwiſh of Gibraltar, exfepted;, for it is 
_ [(bidiſpoſtd-as'to carry on m tear digitas anticos.. Be- 
Hides, the leaſt toe, Which ſhould be the Lac toe, Con- 
A — of one bone alone: and 2 0 Ger three only of 


rities "ng the 


1 — nds e penal induced a diſcerning 
-naturaliftc-) to ſfappoſe, that this ſpecies might conſtitute 


a gunus per ſe. In London, a party of fwifts frequent 
the Tower; playing and feeding over the river Juſt be- 
low the bridge: others haunt ſome of the churches of 


the Borough next the fields; but do not venture, like 


the houſe- martin, into the cloſe, crowded parts of the 
_— The Swedes have beſtowed a very pertinent 


| a) Jon 'ANTORy $coPoLt, of Carniola, M. D. 
Vol. LXV. ft nr Pp 
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4 7 cannot paſs on their bellies, they will turn up edge- _ 


, the birundo melba, or 


their feet are 
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the Britiſh, Aruudinde, And:as H a8 
the, ſmalleſt known Gimme thgugh 
BuTSSON flows that there: ia one much Gaoallen, end that 
is ihe eee Seen But it is much 0 be regretted, 
t zolbble fon apy; H. te be fo full and 
| Hd mib. in reciting the:icircumiances 
ing dhe life, and, ux exſatiog of: this little: bind; 
— it is tera natur ds at læaſt in this part of dhe king- 

umi tachments, and haunt- 
ing =, SEE ABR ee here there are large 
C ie; eſpecially the {ſwallow and 
haulpwazetin, are remarkably, gentle and domeſticated, 
ink [themſelves ſafe buf under the 
4 Hexe BIT: n this Parkth, i m the 
and banks of the lakes of ,Woplmer Fore, 
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protection of man. 


ſeveral 8 of theſe birds; and yet they are never 
ren in the vgs, nor do en at all frequent the cot- 
tages 
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tages that ur Gaattered abont in that wildidifirict; The 
onbyinſtande, Lever remember, hete thia ſpecies haunts 
any building, is at the towrnot NHiſhop's Waltham an this 


ſcaffold-holes of the back-wall of MILLIAM or wick- 


HAM's ſtables; but then this wall ſtands in a very ſe- 


queſtered and retired encloſure, and faces upon a 2 


and beautiful lake. And indeed this pecies ems £ 
delight in large waters, that no i 


no inſtance occurs of t 
abounding but near vaſt pools or rivers; and 7 in parti 


of the — in ſone places below: 3 L 
cufriou o. Sbferve wi e ih what Giferchit | 


a den — ire 
of Hife! For while the walls w and the hot 
diſcover the greateſt addreſd in raifin 
ing ers or ſhells of I ag chu for their young 5 
the bank- martin terebrutes a round and regular hole in 
this ſand or earth, which is ſerpentine, tal, a 
about two fected) t- he inne end of this burrow 
daes chis bird depoſit; in a god degree of ſafety, her rude 
ting of fine graſſes and feathiers, uſnally gooſe 
athers, very inartificially laick together. Perſeverance 


will accomplifty anything; though one would at firſt be 


diſinelined to bebeve; that this weak: bird, with her ſoft 
amd tender bilb and ela ws, ſheuld ever be able to bare the 
fubborn ſand-bank without entirely diſabling Herfelf. 
Vet with theſe feeble inſtrtnnents have I ſcen a Pair of 
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county, where many ſand-martins neſtle and breed in the 


lar, it has been remarked, that they ſwarm on the banks 
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they kad. top ech that vai bythefheſn fat hrhinh ran 
2 ofa cifferentcolourfromthat 
— TE ail me Suncinccdeowhat 
ä —— able to diſcover; — 
omg given above hut it would be a matter worthy of 
bſepwatidn ] her itofallt in / the way of any naturuliſt 
xonmak&hivremarks.niThisfiuwvenfien taken notice of; 
thabſertrat heleb / vH differteit depth are left unfiniſhed 
a chei end finer To⸗imagime that theſe begin: 
mhes wWereiiten,jGu ff made! inſorder-to bein greater 
fbrwardneſb furtheHF Spring, is big perbaps, 1 
wucti / foreghT dat NU pruuꝛurir to a ſimꝑle bird 
May mot thbcatifecf the ſelina bre beimg deft un fini ſlecl 
arife froim their meeting iithoſe places with rαιν,Z o 
thard; harſh and ſold: fh AHF purpoſe, which then 
timnquift,an@go to afręſhoſpov that work rmoredrerly? 
Orcmayrfey.mgtin2ether: places fall in with fort! as 
much toe i00ſe ah moulderivgy liable ftorflomider, and 
threatetiigpte doerwhelm thermachnd their laboups / 1. 
One thing iSfemarkibley thatatfierfome ꝙ ears tlie old 
holes are forſaken, and neẽones bored; perhaps becauſe 
the old habitations !growfout ard ferid from long uſe; 
or becauſe they may ſo aboumd with fleas as to become 
untenantable. This ſpecies of ſw alle. moreover; is 
ſtrangely annoyed with fleas; and we hae ſeen fleas, 
bed-fleas ((pulex irritans) warming at che mouths: of 
theſe holes like bees on the — their hives. When 
I they 
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cheyrippiainocinebli.nedbedgesAltidbenglefimes cabely | 
e diſpbſſefied af their breeding rtholdsobyothb ter 
ſpdroow; wick is n thei ſame account a felkdduerfaryto 
hoirfeaharting:2 »The falling jawcemſtance ſhouid 
by nobrmeansrbe! ofriitted,:tlint: dieſe bindsoden¹ν make 
uſferoftheſeccavernsbj; waybf-byrernacylc;as might be 
expected; ſince banks ſo perforated havecheen dug out 
with:care in the winter when, nothingriwas:foundsbur 
emptycneſts . nFThesſantlx martin. arrives michl abom 
the ſame time with the fwallowband lays; is:fheidoes, 
from four to fixiwhate.cggs0TButzas thy ſpecies is cr 
tagen, carrying dndhe bafinet aſ midihcatiem ãncubar 
tim, andthe ſuppori uf ats Jung, ird thedatkitwould 
tote foreaſy: to! aſcertain the time ſafabreedingꝭ wererit 
nat! for theiconmumg! forth ofothe: hrootls; whichoappeat 
much aboutithe tirhe, nchather ſamewhitiearlien than 
thoſe of tha fwallo m. Fhenetflingsi Aras ſup ported m 
common dike thoſe off the comgerers; with gniits and 
athier:\mal inſectꝭʒ and ſametimes ther are fed with 
Bella (dragorv flic la) al moſt as long as themſelxes. The 
laſt week in une we have Rena õο theferfittingon 
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men n to be — — eat a 


martins eee newer yet. been abl 10 —— 
nor do we know yhether they purſus and attack birds 
of prey. Theſe himndines ute no ſongſters, but rathet 
mute, making only a little harſh novewhens perſon gp 
-roaches their neſts. Fheyſrem not:to be Of :a/dociablis 
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t ws 1 
turn, never with us congregating with their congeners 
in the autumn. Undoubtedly they breed a ſecond time, 
like the houſe-martin and ſwallow, and withdraw about 

Michzehnas- Though in ſom particular iſtaictsſchey 

may happen todbound, yet in the whole, in che (Seuth 
of England at leaſtas tfis much the rareſt ſperies. For 

there are few towns or large villages but what abound 
with houſe-martins; few churches, towęrs, or ſteeples, 
but what are haunted by ſome ſwifts; ſcarce a hamlet or 
ſingle — that has not its ſwallow: while 


the bank+marting, ſcattered here and there, — 
tered Jife among: fore. abrupt, Land-hills,} and in the 
Tn an rag ern: 


e 
oipal food bf dach reſpective ſpecies of fwallow. Sand- 
martins diſſer from their congeners in the diminutive- 
neſs of their ſiae amd in their volour, Which is What 
is uſually called a mbuſe- colbur. Near Valentia in 
Spain they are taken and ſold in the markets for the 
table; and are called hy the country people, probably 
from their e jerking'r manner 1 _ JRun a 
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8 line BC, and the bottom of the rei voir K. | 
D the main pipe, 1+ inch diameter, and nearly two hun- 
dred yards in len th. E a branch Pipe, of the former di- 
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ewe ce — com 
_——_ the ſurface of the - 
th o c F is about ſixteen Amn — 

veſſel, oo the e of the wain-plge inſerted i into H, and 
bending downwards, to prevent the air from beingdriven 
out when the water is forced into it, w the ſurface of 
the water. Now it is well known, that water diſcharged 
from an aperture, under a preffure of fixteen feet-per- 
Pendicular height, moves at the rate of thirty-two feet 
in a ſecond of time; therefore ſuch will be the velocity 
of the water from the cock F. And although the aper- 
ture of the cock F is not equal to the liameter of the 
Pipe D, yet the veloci of the water contained in it will 
be very conſiderable: conſequently, when a column of 
water, two hundred yards in length, is thus put into 
motion, and ſuddenly ſtopped by the cock F, its mo- 
mentous force will open the valve g, and condenſe the 
air in H, as often as water is drawn from F. In what 
degree the air is thus condenſed, is needleſs to ſay in the 
'inftance before us; therefore I ſhall only obſerve, that 
it was ſufficiently condenſed to force out the water into 
the reſervoir K, and even to burſt the veſſel H, in a few 
months after it was firſt conſtructed, though apparently 
very firm, being made of ſheet lead, about nine or ten 
pounds weight to a ſquare foot. From whence it ſeems 
reaſonable to infer, that the momentous force is much 
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mam ek 6 N * I propoſ 1 do make ſome reſearches 
1 ng g the difference of the me- 
ridians of the ee i of Europe, which I 
am perſuaded can beſt be aſcertained by the occultations 
of the fixed ſtars hytthe Moon t would. be of great ſer- 
vice to me to be furniſned with the obſervations that 
have been made; or that will be made, this year, of the 
occultations of æ or of y Tauri by the Moon. I beg, 
therefore, $183 you Will pleaſe to deſire Mr. MASKELYNE 
to communicate them to me, towards; the beginning of 
the next year, directed to Mr. EULER, ſecretary of our 
Academy. It would alſo be of great uſe to me to have 
the obſervation of the occultation of the Pleiades by the 


Moon the 1 5th of * ul = in caſe it has been taken 


at Greenwich. g 180 
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Let Az B, C, DP, E, Fa be a raw 
A 7 ſides are named a, , c, d, e, /; and the 

N exterior angles a, G, y, 0, s, C, ſo that the 
ſide a be placed between the n. * 
and 6, b between g, , 8c. 


1. a x fin. a ＋ U þ x fin (a + #) + © x tin. r +4 x lin. (a+8+7+0) 


Nn. TTT +fxlin. (4+8+7+8+1+Y) Z0. 
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2. n (+8) +cxcol. +247) +d xc. (w+8+7+) 
+e x col. (a+8+y+I+5)+f xcol. TS TY TDI = 0. . 

In fact it is fin. (4+þ+4+090+e +60) = fin. 360*=0. 
and col. (a + ++9+£+6)=+ I; but in order to give 
the ſame form to the two expreſſions, I rather choſe to 
repreſent them as I haye done. By means of theſe two 
theorems the ſolution of polygons will be as eaſy as. that 
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ngth of any Arc of any Conic Hyperbola, by Means 


a 70 700 *lipric Arcs, with ſome other new and uſeful ' 
Theorems deduced therefrom. * John SOT F. R. S. 
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Redde, Mar. 23, N a paper, which the Society did me the 
Ro honour to publiſh in the Philoſophical - 

Tranſactions for the year 1771, I announced, that Thad 
_ diſcovered a general theorem for finding the length of 


1775. 


any arc of any conic hyperbola, by means of two ellip- 
tic arcs; and I promiſed to communicate the inveſtiga- 
tion of ſuch theorem. I now purpole to perform my 


promiſe; and, being pleaſed with the diſcovery (by 


which we are enabled to bring out very elegant conclu- 
ſions in many intereſting enquiries, as well. mechanical 
as purely geometrical), I cannot but flatter myſelf, that 
what I am about to communicate will be acceptable to 
gentlemen who are curious in ſuch i Inquiries. | 

I. From the theorem taken notice of in Art. 1. of the 


Paper Ihave juſt now mentioned, it follows, that in the hy- : 


perbola Ap (Tas. VII. fig. I.), if the ſemi-tranſverſe axis 
ac beg mu; the ſemi-conjugate= 2 x n; and. the per- 


pendicular ce, from the center c upon the tangent DP, 


* 2 2 X = . — 
=m—1n l; the difference (DP- Ap) between the ſaid 
tangent 


= 
* 
N 
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2. It is We R -tipiis Whoſe ſemi- 
tranverſe axis is n, and ſemi-conjugate n; if x be the 
abſciſſa, meaſured” from the center upon the tranſverſe 


an, and ; the arg n 9 £ 
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appears, «that. in, 
tranſverſe axis cd is x, fomi-conjugnt © Ca=2x —_ 
and abſeifſ eb '{corteſporidingy to the” 6idinate be) 


L + hb 
n+}, the ut 6% equal tot] e dent of EF 7 


„„ 7 

3. In the ellipſis ae fd (ag. 3.) the ſemi-tranſverſe 
axis cd being = ia, the log ca = 2; and 
the abſciſſa cb (corre elponding to the ordinate DC) = Xx; 


J. 14 i — * 


af e p- the tangent at e, intercepted by : a perpendicular 


( p) drawn thereto from the « Center C, be denoted by 7; 


| gx ! a (as f 18 well Known) will be = 5 g being as 


„ — Goes 


TA — 4 


in the preceding article, = 


Hence 


which equation, by a takin 1 the . Aw we e have, 


m +1 Xit— Of 
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as odſerved in” 
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Writing 1 E and or the h 
2. and 32) reſpethively, 2117 1. L for the limit of che cliffer- 


ence DP—AD, whillt t 25 point of contact (50 4s ſuppoſed 
to be carried to an infinite diftance from the vertex. Af 


the hyperbola (fig. a Y we find 
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Theſe theGredis Kill refer to Fr I: 2. 3.3 but now. 
the values of the ſeveral Hines therein Going not as be- 
fore) are as here ſpecified 7 bidelicet, | 
: Fig. I. In the hyperbola An, the b axis 
AC is now a; the ſemi-conjugate = 6; the 6pm 


lar or, from the center c upon the tangent DP, is=azt 


the ſaid tangent pe 5 X G2 -A, and t the a. 


La. 
Fan... | ow 
| 4 Fig. 


= (correſponding to the ordinate pD) is = = 51 x - 


© * 


| 


L 
Fig. 2. In the ellipſis ae d, the ſemi-tranſverſe axis 
cd is =z* 7 b ; the ſemi-corijugate' ca; the abſciſſa 


— I I, and the ordinate be=bx = Jt 


Fig. 3. In the ellipſis ae fd, the ſemicranfrerſe axis 
cd iss. a za; the ſemi-conjugate ca +12; 
the tan gents ep, fq, intercepted by perpendiculars (cp, cq) 


drawn thereto from the center c, each = at x a—2)*; and 
the abſciſſa (c b or cb) on cd, correſponding to the point 
e of the curve is determined by the expreſſion 


N 2 = 1 
= eee 


A 0.3 

The quadrantal arc 5 ig. ry is denoted by £3 and 
the quadrantal arc ad (fig. 3.) is denoted by r. L the 
limit of Dop- Ap (fig. I.) is = 2F—E. 

From what is now done, I might proceed to deduce 
many other new theorems, for the computation of 
fluents; but 1 ſhall, at preſent, decline that buſineſs: 
and, after giving a remarkable example of the uſe of 
theorem 4. in computing the deſcent of a heavy body 
in a circular arc, conclude this paper with a few obſer- 
vations relative to the contents of the preceding articles. 

5. Let Ipqn (fig. 4.) be a ſemi- circle perpendicular 
to the horizon, whoſe higheſt point is 1, loweſt n, and 
center m. Let ps, ꝗt, parallel to the horizon, meet the 
diameter Imn in sand t; and let the radius Im (or mn) 
be denoted by 7; the height ns by d; and the diſtance 
B St by 


ed. 


- — * 1 . . 
nnn 


. L 288 1 
St by x. Then, putting + for (6 f feet) the ſpace a 
heavy body, deſcending freely from reſt, falls through 
in one ſecond of time; and ſuppoſin g a pendulum, or 


other heavy body, deſcending by its gravity from p, along 
the arc p an, to have arrived at q; the fluxion of the time 


— >. 
of deſcent will be = a rb The fluent 
 — ——— 


whereof, or the time of deſcent from 5 to 4 18 ; (by 


thens- of the recedin article 2 de-ef. 
* P 8 ** r | 


a (in that theorem) being taken ad, b= 27-4 tb (fig. 

FOOL =. 
20 7 dne ep, fa, (fig. a5. each = 
Hence it appears, that the whole time of deſcent Bom 


* 17 * 
272 * 2 


P to nis — X Er; when, f in fig. 2. and 3, the 


EX 2r—d - 
ſemi-axes are taken according to the values of a and 6. 


juſt now ſpecified. CCC 


6. If pqn be a quadrant; that is, if F be = 2 „ine e 


time of deſcent from p to n will be'= #4 * E— 7, by . 


above theorem. Which dme, by what 1 have ſhewn i in 


the Philoſ. Tranſact. for 1771, is = FM 27 * De, 


3 
c being; 5 of the periphery of the circle whoſe radius! is 7. 
Conſequently, if X E- being found Win x 2E +2 E ac, 


we find from * equation FA E- V2 c, where E is 


the quadrantal arc of the ellipſis, whoſe ſemi-tranſverſe 


and ſemi- conjugate axes are 27] and 71; and y the qua- 
* _ drantal 


c 220 * 
dratital are of another ellipſis, whoſe ſemi-tranſverſe and 


0101 721187 18 ö 
ſetmi-conjugate' AXES are” 155 75 and Li 271. 


Before Mr. MAC LAURIN publiſhed his excellent Trea- 
tiſe of Fluxions, ſome very eminent mathematicians ima- 
gined, that the ela/ic curve could not be conſtructed by 
the quadrature or rectification of the conic ſections. But 


that gentleman has ſhewn, in that treatiſe, that the ſaid 
curve may in every caſe be conſtructed by the rectifica- 


tion of the hyperbola and ellipſis; and he has obſerved, 
that, by the ſame means, we may conſtruct the curve 


along which, if a heavy body moved, it would recede 
equally in equal times from a given point. Which laſt 
mentioned curve Mr. ] AMES, BEKNOULLI conſtructed by 


the rectification of the elaſtic curve, and Mr. LEIBNITZ 


and Mr. JohN BERNOULLI by the rectification of a geo- 
metrical curve of a higher kind than the conic ſections, 


It is obſervable, that Mr. MAcLAURIN's method of con- 


ſtruction juſt now adverted to, though very elegant, is 
not without a defect. The difference between the hy- 


perbolic arc and its tangent being neceſſary to be taken, ; 
the method always fails when ſome Princi ipal point in 


the fi gure is to be determined; the ſaid arc and its tan- 
gent then both becoming infinite, though their differ- 
ence be at the ſame time finite. The contents of this 
paper, properly applied, will evince, that both the elaſtic 


curve and the curve of equable receſs from a given point 
(with many others) may be conſtructed by the rectifica- 


tion of the ellipfis only, without failure in any point 


1 —— XXVII. A/ro- 


Fog ea >. Dow F ; 3 Ls 22 ; - bs k 2 —— 
5 an 5 A : G — - 2 * — 
1 N Q 2 4 * — = ” — 
. - . [1 a — = 
x — * a * _ an D , — it * _ 
” + watt. tid n ay — * _ . 5 
ſl i - 2 


ay es Ne Rar = , 
PP — 8 f n 
* J = $ * HE" a aA A 3 2 5 

a , hs ? 4 2 ind} „ — i” — . 0 


— 
6 3 EO 
c war? ; * * 2 
» aint ett ARIES 


A. 8. Pm 4 
* . 6 
— — 8 : 4 
+ » f 
i - 


wg 


Redde, Mar. 16, 
© 7 OE. 


teration whatſoever, I preſume the refult of my obſer- 
vations to aſcertain the rate of its going, may not be an 


ject, delivered to this Society. The regular nce 
between the ſummer and winter months, and — 


of' fi Imilarity between thoſe.differences, ſeems to ſhew' 
a regularity in the caufe, What that may be, is not 
fully to be aſcertained hereby; though it ſeems to have 
been difference of moiſture, rather than of heat. By 
comparing theſe three laſt years with that which I firſt 
gave, when the clock was in ſome degree foul, it ſeems. 
as if it were moſt affected when the work is clean. Yet 
is not that quite certain; for the differences, which de- 


creaſing gradually in the following'table, would juſtify 


this conchafion, it may be obſerved, increaſe _—_ in 
the laſt mitance. 


J 


The 


JA VI NG now compleated my original 
deſign, and kept my clock going for a 
third year, without the leaſt touch of the oil, or any al- 


4 


unacceptable addition to the former papers on that ſub- 


* P 


The e firſt greateſt loſs was Dec. 1770 or — 1,9 x) 
le next greateſt gain June 1771 14254 
rde nest greateſt, loſs ' Oct. 1771 — 7,9 4 3 
The clock was cleaned November 1771, and might 
not be reckoned to get to any ſtated 1 rate tin the begin- 


ing of the next year; after which, 


Diff. 


* 


The firſt greateſt Joſs was Feb. 17720 5,863 
The next greateſt gain July 1772 4 7835 75 69 
The next greateſt los; Aan. 743 67 2555 6, — 
The deen be 5. 0 9,17, 55 — 
65 
5 


The next leaſt gain Feb. J 0,30 4 

The next greateſt gan Aug. 1774 4, * 
The next — loſs to },,.... 1 5, 8 

.53 the, end of that Year, „bes 5 4 _— 
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Hereby: F uly and Auguſt appear to be che on for 


greateſt acceleration, and January and February for re- 


tardation; contrary. to the affeclion of metalline rods, 
but agreeable to the effect to be expected from moiſture 
upon wood. Yet this difference is not fo great in any 
degree, nor (what. is more material to obſervation) by 


any means ſo ſudden in its changes, as What is occa- 


ſioned by heat upon metals. And even this, perhaps, 


might be obviated by a ſtrong coat of varniſh on the 


rod, or ſome preparation of the wood itfelf. - One 


thing it may be proper to mention, as an 1 ex- 


* have had the laſt year; that a clock. ſo fixed, 
with. 


L 292 |] 
with a pendulum of ſo ſimple con ſtruction; is not eaſily 
affected by any tremulous motion of the building to 
which it is faſtened. In the months of March, April, and 
part of May, I had occaſion to make alterations in the 
top of my houſe, in. order to gain more rooms in it; 
and notwithſtanding the great jarring neceſſarily conſe- 
quent upon taking off the old rafters, and laying on a 
new leaded roof, and new joiſts and floor over the obſer- 
vatory itſelf, the clock. ſeems not to have been diſor- 
dered at all by it. Between February 7th and 2oth. 
there will appear an error in the calculation of gain, to 
any one who ſhall take the trouble to examine it: not 
that I believe there is really any error in it; but by an 
accident in winding the clock (not having put down the 
ſpring ſufficiently, which is intended to keep on the mo- 
tion of the wheels,) there were 6“ loſt, as appeared by 
the aſſiſtant clock, which had been ſet with it juſt before. 


Theſe 6” bein 8 allowed for, will reduce the loſs of 


1 


2,1 to a gain of 4.0 in; that interval of thirteen days, — 


i4 


— 2,1 + 8 . 3,0. In the months of February, March, 

and April, I was frequently from home; ſo that the ſtate 
Þ of the thermometer and barometer, if I were to ſet them 
down, would be very imperfect. In the other months 
they are more compleat; yet there may, perhaps, in my 


abſence, have been ſome days in them either higher or 
lower than what are here given. 
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27 Clock + 32 My 


32 


2 0 
1 Its 


33 45,1 
34 55,2] *? 
35 06 

36 30,5 
37 77,8 
39 245 N 
40 49,4 * 

42 3,7 

42 37,0 
43 45,3 
44 952 
44 37.9 
45 757 
45 21>! 
45 2544 
45 18,5 


45 11,3 
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+ 32 26,9 


+ 32 41,7 
Loſs in winding 6” | 
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Aci den of weather and various avocations have 
prevented me from making any other obſervations in 
the courſe of the laſt year; excepting the ſecond diſap- 
pearance of Saturn's ring, and re- appearance of it again, 
both of which I was fortunate enough to obſerve. I had 
ſeenthering many times after its firſt re-appearance; and 
obſerved it to be leſſening again, till it was become but 


I aA, mere 


CR] men. Tueſtlay, April's, the evening 
9 —— ring ods. Pye with my 
zz feet achromatic teleſtopes Nor from that time did L 
ſee any thing of- it (but; during part of the interval, the 
appearance of a dark belt acroſs the planet,) till Thurſ- 
day, June 30, when I thought I ſaw the preceding anſa. 
Saturday, July 2, I am ſure I ſam the whole ring again, 
as a thread of light; and as the preceding anſa, or end 
of that thread, appeared larger than the ſubſequent one, 
it probably was viſible, and not only a deception, when I 
fancied I perceived it before. In theſe obſervations it de- 


ſerves to be rematked, that the magnifying power of 
100 ſeemed, from its brightneſs, to ſhew the thread of | 


the ring more viſibly than 150. 


Chiles, 
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An equilateral triengle jp{cribed within a cir cle ig fangt, 


e Segler trignz/e-thpt gan be inlented within, its 
0 eke 9d NN nen 91 WOO * 


E e 2 IIBufig: Z. be: an r e 
＋ Ale, inferibed inthe circle he gi and Jef f 
Ans ſuppoſed; larger, than, ABC.) Let ADE be 
With one of it s angles at the ſame point WE 8 
angles of the equilateral triangle, ſuppo andd then 
its other two angles will fall ether Kolbe ſegments ADB 
and Akc, or ane, of the angles will, gment BC 
Firſt, let one of its angles fall at D, between a and B; and 
the other at E, between & and e, and draw the line BE. 
In the triangles ABC, ABE, the triangle, ABF is common, 
and the two remaining triangles Bg, AFE, are ſimilar;. 
for the angle AFE is equal to its oppoſite a angle Bre; and 
the two angles EAC, 'EBC, are equal, being ſubtended by 
the ſame ent Ec, and ſo the two remaining angles 
ES ABF, 


Ar, Ber, muſt be equal; wherefore the ſides are pro- 
portional, and Bc and Ak, ſubtending equal angles muſt 


be homologous ;. but Bc is equal to ac, which is greater 
tra AE; Sonfegquerithy me rtangle 8613 ofeater tian 


Ay E, and fo the: Squflatersrerfangie A is greater than 
the triangle aBE.. In the fame manner, the triangle 


ABE may be proved greater than ApE; for ARE is com- 
mon, and the two triangles ADH Bit, are ſimilar, and 
their ſides proportional; and ap and Bs, ſubtending 
equal angles, mußt be; homelegaue; but BE is greater. 
than gc, which is equal to: AB, and that again greater 
tap; Contes Ng OR Mal“ 15, Mh the. 
EIN EET Ras: HEE 
lateral triangle muſt, d fortiori, be greatei x Watt) 
E. D. 

"Next ai fla gl ADH be! füp rasa 
th&e dnlateral triangle de and 1 aa ADE 8 
foes er n the ſegttterſt 18 el fg. 21) 40 chat the. 
ſegment tc thiy De Utter AHaif 281g for if it Were not, 
the angle AFD being Applied tö ry of the atigles of tlie 


equitaterate ian ehe demon ation would become the 
ſabe" Ih the firff dae: WHerefcrt the ſegments Are, 


Be, being equal, id 8'beihg Kis chan re, Ar mult be 
les than 6.” Draw. the right line De, and then in the 
rere trzangles Ke, ow, the triangle AFD is common, 
and the thro-trians les APE, DFE; "+ are equiangular.and-. 
fithilar, And the f 8. AE, De, fübtending equal angles, 
Are Wn81d g üs: but De is grestef t than AE; ſo the trian- 
Sle brows" greater than the triangle AFT, and the whole 
— — triangle 
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and falling upon the ſamé Tine Fe, the 
ve are therefore chit; and tire fies K be fubtending 


Ax is greater than Ee, and corffequet 
is larger than the triangle roc; and the triangle DAE 


Principles as the — g. 
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rridigle Abe is greater than abt; but the equilateral 


triangle may be provel 'greater than ave from the Hf 
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An 3 trian gle def cribed about a circle is 1 15 than 
an, ber triangle. ging cam be — about ihe foe 


irc. Fig · 8 · et 


LE I the ano anne ABC be defer ibed about 
the circle Hix, and let the triangle 3oo be ſuppoſed leſs 
than the equilateral triatigle. Draw the line Ar parallel 
to xc, tien the triangles AH O are firritlars for the 
oppoſite angles x, o, are eqiial; as Hkewie the igle 
AFE to the angle £66; the lines Ar and oc being Parallel, ö 
angles ar and 


Fon J A . CE: 'F } " 4 12 7 * fi 5 . i 


equal angles, are Homologeusz but! the fide of the equi 
le xe being equally divided at 1, the line 
quently the triangle Ar E 


much larger than Ecce: therefore, i in the triangles DBG 
and Age the part aB being common the whole trian- 


gle 086 is larger than the equilateral triangle. & E. D 


Whatever other triangles can be deſcribed about a cir- 


cle, may be demonſtrated to be larger than an equilateral 


triangle deſcribed about the ſame circle, upon the fame : 


PROP O- 
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Phe ard . Ne ef d ute, Pu ere, 
u cb II Hud m Hark . HR ede, 
eircle; and ùᷣ pelpnν t let Fl 3 * 5 

e W the op Pie Ade. FS. 4 

THE two triangles ano, Abe; are Wen een 
amilar, the atigles cn; Nez being both right; and — 
at A common; ne 30 HAR: m6 AE, and Ac 
ere 1 | 
The ſquare of one fide — this * 0 com- 
| 5 ſo as to include the triangle, J ſay, that part 
of the ſide of the ſquare, that falls within the circle 
is equal to the radius; and. the other Part, lying with - 
out the circle, is equal to the radius minus twice the 

portion lying between: the: fide. of the ſquare, and the 
circumference: of the circle; or is equal to that part of 


the radius that lies between the centre and the ſide of 
the ſquare minus the remainder of the radius; that is CI. 


(a) And univerſally, a perpendicular being drawn from any angle of a right - 
lined triangle to the oppoſite ſide, the rectangle under the two fides which contain 
that angle, is equal to the rectangle under the perpendicular and the diameter of 
the circumſcribed circle. (See TAB, VIII. bg. "1 
Prom 4, one angle of the triangle Bac, draw AE perpendicular to the fide 
Bc. Round the triangle zac deſcribe a circle, and draw the diameter Ap. I ſay, 
the rectangles Ac & AB, AE „ AD, are equal. Join ps. The angle pBa is a 
right angle. Therefore it is equal to the right angle CEa. The angles at the 
circumference ACE, ADB, are equal, becauſe they ſtand upon the ſame arc AB. 
Therefore the two triangles ACE, ADB, arc ſimilar, and Ac: AE g AD: AB. " 


* * 4 — & x 
Therefore Ac X ABZAE X AD, * E. D. 5. HORSLEY, 


is equal to the radius, and — or — 
FG being parallel to nc, and Ges perpendi 

to 1c, muſt divide the 1 
e uad k, . 

x by ek TI * 

- ED; — Le SK the ky 5 e 
ſquare 10 being equal to nc is — equal to x M; but 
LC being equal to xc, the remaining part LI muſt be- 
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equal to Nx MG; ot. td Hep . E. D. : 
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THEOREMA I. 


 terceptum contingat, ſegmentum ejus, contingentibus 


primo paſitis interceptum, in contattis ſui puncio vel. 
aqualiter vel inæqualiter diviſum eft, prout arous ipſe 


circularis æqualiter vel inequaliter in eodem punto di- 
vjſus eft. Segmentaque arciis ( inaqualiter ſcilicet divifi 3 

et rectæ contingentis majora et minora ab 2 unt 
fartibus mutui con tactule. 


cen, interceptum, recta BD in puncto E n 
Recta vero BD contingentibus primo poſitis, AB, cp, in 


punctis B, D, occurrat. Dico rectam BD in puncto x wa 
zgqualiter vel inzqualiter diviſam, prout arcus AEC æ - 
qualiter vel inzqualiter in eodem puncto E diviſus eſt. 
Primo puta arcum AC in puncto E æqualiter diviſum. 
Dico igitur et rectam zn, in puncto E, bifariam ſecari. 


WA: 


AM centrum eſto F. Jungantur FE) FB, FD, qua- 
A n 


Si linea role arcum circularem contingentibus A & 7 


RCUM circularem Axc, contingentibus duabus, AB, - 


n > — - A 2 G * — wk * WO * A GE 
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rum vx, FD, circuli 4 in punctis G, R, occurrant. 
Rectæ B, FD arcus AE, e bifariam dividunt. Arcus 1 igi- 
tur GE, HE, arcuum AE, CE ſemiſſes. Aquales. igitur 
GE, EH, propter AE, EC, ex "hypothefi 5 æquales. Quare 
anguli Byx, DFE zquates. Aquales autem anguli BEF, 
DEE: rectus enim uterque. In triangulis igitur BE, DFE, 
quæ latus commune habent Er, duo anguli BET, BRE, 
duobus DEF, DFE, ſinguli fingulis zquales. Reliqua igi- 
tur 5 g * EL. x, 26 oF * BE = BD. 

In vero "puta areum 2 ioauaitr in * = divi IL a 1 


Gnu engulis — — igitur ig quis 

lia. Latera igitur EK, ED, 22qualia. Propter — 
vero EFK angulo —— K punctis, B, By 
neceflario interjacet. Recta pang , recta e- 
1 — quam En. B. 5. 1 3 % 
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Lines rela que arcum circularem contingen! tibus duabus 


bus primò poſitis hinc inde orcurrit, ima of omnium 


quæ, eundem arcum con Fingentis, contingentibus prime | 


Poſites a ws 18 


ARCUM circularem Bt, OR Abs * | 
op, intarceptaga recta AC in puncto E contingat, et con 


» its ; nk 2 Wa > ad — 
* . N 5 1 » . * 
: b N * 19 0 * 
> 1 £ gr 2% : 2 Fe . . > 
1 " = * * * 1 q * N 


non fit minor  quary on, aut wy lali — aut nn S 


— ben eſto BF. Rez ;gitar on, ; inzqualiter * 


in F diviſe, he gear ea majus erit - (per- 1. hujus). 
uctæ occurrent; occurſus eſto K: 


n vero GH, Ac, occurſus eſto L. Junctà Bp, per 


x ducatur HM rectis BD, AC, parallela: et per c ducatur 
GN rectæ px parallela, quæ rectæ ac in N occurrat. 
Vol. LXV. T t Rectæ 


Wear rep in puncto medio contingit, et contingenti- | 


rota onobliqus fray recs ante. 4c normalie Reftes 6 
aralleke. (fg. 2. et 3.) Si recta ac 
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Rectæ or, „6, quæ circulum i MA i unctis B,F „con ngentes 
in puncto & conveniunt, æquales funt. Pari! ratione AE, 
Az, æquales. Recta ter of duabus Ak, A0, fimul 

2 ſumptis quilis elt. Rurfum refte HF, Hp , quie- eircu- 
Jum i in punctis 1, D, contingerites in Pulte H corve- 
: niunt, æquales ſunt. Pari ratione CD, cx, quales. Recta 
igitur CD, vel CE, duabus FH, ne, fimul famptis æqualis. 


179 


Tres igitur or, FH, HC, ſimul ſumptæ, tribus AG, AE, EC, 
24 + : 


: fimul ſumptis equa uales; 1d eſt, du 61,nc/firmiſuraptze 
duabus ac, ac, fimul | fumptis. Rectæ autem dh, Ac, ' 
hy potheſi, quales. Ablatis igitur e on xc,equalibus, re- 


ei a 


Unquuntur HC, "AG, 1 ra Al 


19 8 


MH, BD, Parallelas ri 
funt o CH, AM: quare 19 8 725 eq. les. ops, 
autem AL, MH, rectæ GM, G u, in pu lctis A5 Li fimiliter di- 
viſte ſunt: 'bifariam altem ROVER A: quare et oH bifariam 
in l: et 12 ON CD par: elas, « CN 1Fart ini! „Sum 
; fir eK * HB et CE fon f 2 bi 
| I rei XN ſemitfis,” five Ae dupka. R t i 
tem on qualiter in 1 L avifs, cum ef rn Lebte, m- 
equaliter im! F diviſæ, ſes erent r. triajus elt (per Te u- 
jus), recta d, res? HF et Uuplie rr. Htritil fumptisctfun- 
"Us eſt. Rectæ autem oy fecta GB zquatis. - Quare'6s,'five 
duæ OR, ſimul ſumpræ, duabus, Hr et duplæ pl, ſimul 
ſumptis, ſive duabus, Hp et duplæ FL, ſimul furmiptis, 
"equates. Et ablatis hinc inde vB, Hb, =qualibus, re- 
linquetur c tqualis duphæ FL, id*eft dupte EL, id elt, 


ex prius oſtenſis, rectæ AN. Propter zquales atitem dA, 


"AM, recta or rect GA W eſt: et propter parallelas« GN, 
KC 


L. 385, 1 


KC, triangula. Arc, ax ſimilia;- latera aufem Ka, KC, ' 
zqualia: : dalia igitur Ga, GN. Due igitur qa, oN, 


Dico neque majorem efle ac quam GH. Eſto enim 
major AC, ſiquidem eſſe poteſt. Duæ on, Hc ſimul 


ſumptæ duabus as, ac ſimul ſumptis, ut prius, æquales 


ſunt... Cum igitur ac major fit quam ay, erit aG minor 


quam HC. Sq a NE He, AM, ut prius. Ergo ag” 


nor erit am AM; | ac Proin oinde, proꝑter rectarum GM,GH, 


NC, ſimilem in Pune is A, Ly divifionem, GL minor quam 
LH, et NI. ni 


I YI 
rect G. et CL major quam 


ad Y i IJ. 


a n He Az { 
dx. 5 A Fen & Gn ge JT Vt / 
fe ENHS mmnus 


elt, eju dem autem ce 
13] A 9vrt” 2 AF 
yaliter i In F diviſe ſegmentum GF majus, (per I. mu- 


R AN: 
131 150 


1115 


ah i GB, 1 fi ve. dua abus GM, 1 MB ſimul ſumptis. 
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pla FL, TECH, GM major. Aqusles autem I, LE. Quare 
dupla E recta GM major: et AN, que dupla EL Jam 


oſtenſa eſt major, rect GM, multo major exit. Propter | 


TA minorem vero quam Au, recta GM: dupla aG major. 


Aquales autem ut prius GA, GN. Dupla igitur GA, dua- 


bus hy GN mul ſumptis æqual is eſt. Recta igitur GM, 
| T t 2 | duabus 


ſimu gte duple GA quales ſunt; id eſt, rectæ .. 
Redz autem GM, AN. oſtenſæ ſunt æquales. Duz igitur 
oa, x, ſimul ſumptæ, rectæ an æquales ſunt: dug. 
nempe trianguli latera ſimul ſumpta e qualia reliquo. | 
Quod eſt abſurdum. Non funt i igitur AC, Ch, æquales. 


or quam 15 Cum guns CE ſemiffis e eſt 


art, fim ſimul ſumaptz 1 recta, or majores 


Et Squalibns FH, MB hinc . ablatis, relinquetur du- 
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nnn 
2 dl cn e mar qum 637; dabub ef en, 
mul furmptis multo major. Trianguli igitur Ae latus 
A duobus reliquis ſimul ſumptis majus. Quod eſt abſur- 
dum. _ igitur ac rect en major non eſt. Sed nec 
-equalis.” Miner igitur. Simili ratione et alia omni mi- 
Ber, f eum np conitingens contingentibus primo po- 
fitis An, ED eee ee een igitur minima. 
ED: BI JT f 18 5. e erf A 
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„eon omi, Tater TOS numero datis,datum ciren- 


[7 m bircumſoribentium, æqillangulum perimetro mitt- 
710 un th. ct eoleups A S DD zlquh ‚ “tt 
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1 RUE EBer cum ſcviptum puta połygond, 
0 1 volueEriS Later RHI qοd,² Hum q, Ui 
Hreran” numert, Erfta leuoͤdle Tireulurm circumſcribi 
Y poſurit, perimne rum mii habeato Dico polygomtun 
ronRE K quiaHSτLmn eſſe." Nau fi auiangulam nom ũtt, 
, necefſe eſt ut dubs aliquos an gulos proximos inæquales 
Babeèeat: nam ſi nullos Protimos cmnino” nullos; fed 
tequianigulum crit. Suunto igitur in quales proximi duo 
arguli GFE, KEV. Latera vero GF, KE, que cum inter- 


medio E angulos illos complexa ſunt, circuhim in 4, b 
punctis contingant: et latus intermedium xx eundem in 


1 contingat. Circuli centrum eſto o. Jungantur on, 
ol, ob. Anguli AfL, aoL ſimul ſumpti duobus rectis 
æquales ſunt, propter angulos ad a, L rectos. Similiter 
anguli 


ter angulos ad p et L rectos. Duo igiturazsz 01, fimul 
ſumpti, duobus DEL, Don firaul ſumptis aæquales. Ing 
qualibus igitar Ar L, DEL hinc inde ablatis, relinquuntur 
AOL, DOL inaæquales. Arcus igitur ALL ineqnles. Ri- 
fariam igitur ſecetur arcus ALD in M punttq; quod neceſ- 


fario a puncto 1. diverſum erit. Per r ducatur recta q 


arcum an contingat. Contingens per Acontingentihys 


aA, DE in punctis N, , occurrat.. Recta xy rectà FA miner 


erit (per præc). Quare et dupla rectæ x dapla rectæ FE 


minor. Sed propter N= NA et ii p, tres rectæ an, 


rz rn, ſimnb ſumptæe, duple:rcde.ne.aguales ſunt. 
Et ꝓropter Y DES Ela AK E, FE, mul 


: ABED: cirqumſoribit, ct platęra n 


laterum numero, cireulum ABC? eircumſcribunt, Peri- 


metro, ex hypotheſi, minimum eſt. Perimeter. igityr 
metro NGHKPN minor. Utrique auferatur 
pars communis AHK D : relinquentur AF, DE, FE, reliquis 


FGHKEF: perime 


AN, Dr, PN, ſimul ſumptæ ſimul fumptis, minores. Aſt 
majores jam oſtenſæ ſunt. Simul igitur majores et mi- 


nores. Quod eſt abſurdum. Non ſunt igitur an guli 
GFE, KEF, inzquales; exiſtente perimetro FGHKEF mi- 
nim. Similiter oſtendetur, nec alios duos quoſvis an- 


Ades —— pay Soma FOHKE- ine quales habery. 


fumptæ, duplæ rectæ FE æquales ſunt. Tres igitur 
AN, DP, PN ſimul ſumptæ tribus. ar, DE, FE, fimul 
ſumptis minores. Poi autem /NGHEP, circulum 
ero, totidem habęt 
ac pelygonum FohE EA due, mnium 48; quali 


dee Ro Hep 8 ehe LAH en 


_ * ** 0 * r 


Jateridus. numero datis, datum bir 
e ared. ine. | 


— — — . 22 — — — — 


82 A, 1 1 | | | g 0 
q 4 | £773 71g? 1 4 : | x 34 
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OT 1906 1901101 131 . 619 

Wh, Kater 1 157 au NS dal. 1 dato, cir- | 
be P fe ene, 
1199124 15301009 [3 rr 
CRC Ancp inſcriptum puta polygonum ABCDE, 
— laterum, quod oran mum, que, zquali late- 
|  rum-numera, cidem circulo inſcrihipaſſunt, p | 
maximam habeat. Dico polygonum ABEDE =quilate 
Tum. Non enim. Dao nr d pede. latera in 


LT . 


Polgonorum FR 


4 2 


cula 2 erer un., qua * 


| = 
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1 crit; ; ; qa negaſti. Inzqualia x 44 
proxima AB, AB. Propter rectas AB, AE inzquales, : arcus 
4 AE inæquales erunt. Bifariam igitur ſecetur arcus 
4 : „ BAE 


b x 


BAY OY 0, quod A puricto x MerHfum ert. Fm 
gatrttir $6, 16. Circnk centrum eſto v: juncta or pe- 
ripheriæ iterum in H occurrat. Denique jungantur 
"x, Ha Arcubus 6s, og +equalibus, ſergicirculis enn, 
GEH, ablatis, relinquuntur equales auh, H. Quare et an- 
guli BGH, Eon, nec non BAR, EAH, æquales. Angulos 
igirur BE, 'BAE, qui in eetlem funt ſegmernto eireulari, 
rectæ , RH, bifarrarn Mwidtnit. Du igieur en; ter, 
ſimul ſumptæ ad rectam H eandem proportionem ha- 
bent, ac duæ BA, AE, ſimul ſumptæ, ad rectam AH. * Vide 
Demonſtrationem prop.” 94: Datbrum EUCLIDIS) In 
circulo autem 'apcD, diameter GH, re&H an, major 
eſt. Duæ igitur oB, o, ſimul ſumptæ, duabus AB, Ak, 
ſimul ſumptis, majores (per xiv. 5. Elem.). Polygo- 
num autem GBCDE circulo ABCD inſeriptum eſt, et la- 
tera numero totidem habet ac polyg onum ABCDE; 
quod omnium guz, quali laterum 1 numero, circulo 
ABC DE : inferib 15 Pe perime ro! ex hypotheſi, maxi- 
mum eſt. Perimeter igitur ABCDEA perimetro GBCDEG 
major, Vtrique aufera U pars communis BcDx. Relin- 
quuntur AB, AE, rehquis « GB, ox, fimul ſumptæ ſimul 
famptis, maſores. uz autern GB, GE, duabus AB, AE, 
oſtenſæ ſunt majores. 'Sirul igltur majores et minores. 
Quod eſt abſurdum. Non ſunt igitur latera AB, AE, ina 
qualia. Simili modo oftendetur, de aliis quibuſlibet po= 
1ygoni lateribus proximis, inæqualia non eſſe, exiſtente 
perimetro maxima, Nulla igitur proxima inzqualia. 
Omnino i igitur nulla. Omnia igitur æqualia. 2. E. D. 
. Tann. 
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TAKE the FRA to remit you an ac- 
count of the delivery of a very curious 
3 monſter, accompanied with a ſhort deſcrip» 
tion of its anatomical ſtructure. If, after a peruſal of 1 it, 
you ſhould apprehend it may be acceptable to the Royal 
Society, I beg that you will do me the honour to lay it 
before them. 
Mrs. BRACKETT, of Clerkenwell Cloſe, aged twenty⸗ 1 
chree years, was, at the end of her firſt pregnancy, by | 
a natural labour, delivered of a perfect female child, 
on Friday the 8th of October, 1773, at ſeven o'clock in 
the morning. The attending midwife, Mrs. AYRES, ſoon 
perceived by the abdominal tumour that there was ano- 
ther child. After waiting about three hours, a flooding 
came on; but without pain, or any advancement of the if 
| ſecond delivery. The hemorrhage producing faintneſs, 1 
debility, and danger, the attendants and midwife were 
alarmed, and I was ſent for. When I came, I found 
her in the fituation above de ſcribed; and there fore 
© Yor LEY. 6 OT thought 
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L 312. ] 
thought it my duty to accompliſh the remaining part of 
the labour, as ſoon as I could, conſiſtently with the ſafety 
of the mother. Upon all occaſions, when the con- 
comitant circumſtances render it neceffary toturn a child 
in 'tifero, it is of the utmoſt conſequence, to underſtand, 
as nearly as we can, its general ſituation, in order to de- 
liver with the greater eaſe, ſafety, and expedition. And 
to an experienced accoucheur, if the breech, knees, or 
feet, do not immediately preſent themſelves, the head 
and face of the child will, in moſt caſes, be x ſufficient 
trideX to the poſitioſr of the other parts of its body. This 
circumſtarice ariſes from the tr cortimnoiily coiling it- 
ſelf up into am oblotig; oval; hug; compact figure, with 
its knees towarths'fts chin; in order to take up as little 
room as Porte, by being adapted to the cavity of the 
uteruf. Ii the prefent cafe, When! the patient Was 
placed in a proper ſituation, having introduced my hand 
as gently as Poffi hle through the vaginu; cervix uteri, and 
inveloph 8 membrartes; : arid 10 Part of the inferior ex- 
tremities, or breech; pfeſenting Hef, I eximinied care- 
fully for the head of the child, as ufual, but without 
acceſs. This diſappointſmlerit fornewhtivembarraiſed me. 
But as the woman's fitnation was hecomi very ferious by 
the increaſing uterine bemorrbage, I attempted without | 
delay to get at the feet. I eafily fecured one of them; 
but though I made ufe of very littte forte in bringing it 
towards the os erternum, the ſtructure was ſo very tender 
that the 71579 began to give way at its ſuperior epipby/s. 
On this account 1 was reduced to the difagreeable neceſ- 
2 tity 


ſity of again introducing my hand into the uterus; and 
as one leg had thus unexpectedly failed me, I thought it 
extremely futile to attempt any thing with the other. 
The moſt eligible reſource which I apprehended I had 
now left, was to fix a blunt hook upon one grain, and, 
when it was brought low enough, to aſſiſt gently at the 
other, with the two fore-fingers of my right hand. By 


theſe means I happily accompliſhed the delivery of the 


remaining fetus, which proved to be avery ſingular kind 


attempt a ſhort anatomical deſcription of it, for the ſatiſ- 
faction of the curious in philoſophy and phyſiology. 


This extraordinary animal production is of the fize 


and appearance of a common twin child at its full time, 


excepting the particularities now to be pointed out. 
When firſt bern it was very plump, but ſoft and flabby, 


and the bones remarkably ſmall and tender. It has nei- 
ther head, neck, hands, or arms. In the place where the 


each fide; in the place where the arm thould begin, there 
is a ſmall papilla, about the bigneſs, and very much like 
the extremity, of a common quill. The ſpine ſeems per- 
fect, but ends abruptly at the upper vertebræ colli, Be- 
5 25 the navel the parts are nearly intire, except the feet, 
where the toes are of an irregular form and ſize, and 
ſome of them united together. The external parts of 
generation, which indicate it a female, are alto perfect. 


Uuz . of aa 


of monſter. And as the late ingeniqus Mr. HEWSON in- 
jected its blood veſſels, and diſſected it, I am enabled to 


neck ſhould originate, is a little amula, ſorne what 
larger than a womaivs-nipple, but quite ſoft. And on 


Upon a enn infpettion ——— there is evidently 
no brain nor {ſpinal marrow. A few nerves, however, 
are ſoattered about the abdomen; but their ain, for 
fear of deſtroying the preparation, is not traced. The 
uteruis is perfect; but only one ovarium could be found. 
There is alſo the appearance of a bladder; but it is ſo 
_ contracted as to have no cavity. A large inteſtine 
ariſes: from the anus; isa good deal convoluted when it 
gets above: thebrims off the pohois, and ends in a blind - 
pouch or cul d ſar on he left ſidde of the:abdomen. This 
viſcus appears to be about iſix or ſeven inches in length, 
varies its Ne in different parts, gradually becomes ſmal- 
ler towards its ſuperier extremity, and ſeems fully diſ- 
tended with a colourleſs muciut e All above the na- 
vel is extremely defective. There is no heart, Iungs, 
diaphragm; ſtomach, liver, kidnies, ſpleen, punorru nor 
ſmall inteſtines. However, there are three ſmall glands 

in the place of the 7by#His, whoſe ſubſtance, when exas | 
mined with a microſcope; Mr. HEWSONTemarked, exactly 
reſembled that of the hu itſelf. And'oh each fideiof 
the vexa cava, faſt under the navel are tworkttle-glan- 
dular ſubſtances, which ſeem to be ſomewhat like cap- 
* nne _ Very" —— to” 1 are A 


(a) Does not -this Seed S's amount to 1 "hap the mecanium, 
univerſally found in the bowels of new-born children, is nothing x more than the 
mucts naturally ſecreted by the inteffinaf glands, mi Led w with bile; and perhaps a 
fmall portion of the pancriatic e juice? In the preten inſtance, as-there is no liver 


there could be no bile, and ad the * if I 1 To call it, is 5 
colourleſs. 


| 14 
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found. There is a large artery running vpon the 5 
ſpine, which may be called the aarta. As this approaches 
the upper extremity of the little animal, it is divided 
into fmaller and ſmaller branches; and in its courſe it a 
diſtributes lateral ones alſo to the contiguous parts of the 
trunk. Below the navel: it ſends off two: branches that 
conftitute the umbilical artexies, one of which is conſi- 
derahly larger than the ther. And then below theſe,, 
two other branches deſcend ta the inferior extremities: 
A large umbilical yein ume in at the navel, and is im- 
: madiatcly divided into twe ennſiderable branches; one 
ing, the ther deſeending . Eaah of theſe is again 
ſubdivided into ſmallen and; fallen bnanches, which, 
as they paſs upwards and downwards; {ram to correſpond; 
withithe different ramiſseationd tithe picanding ä 
ſsending aorta, Therfunig ymbilicalis was: only. an 
two inches in length, and ig yery dender alfo, that it, 
unavoidably ſeparated near the navel of che child during 
the delivery, Whether, therefore, there Was any, ꝓulſa- 
tion in this ſhert ni, Lam nat able to en ne 
Placenta Was mot Darticilarly, examined. MOSS W r >) 
N 9A 1811 * 511¹⁰¹ 5d 01 5 itil a ©2115 F102 5 _ 


(8) Mr. 19wsov, ſome(time, befor his death,, ſeemed; to be confirued, in 
the opinion, that whenever children are born with little or no brain, the cap- 
ſulæ renales are always very much diminiſhed. This i is certainly the caſe in one 
or two almoſt brainleſs children which 1 have by. me, and whoſe renal capſule he 
examined, with a view of being further ſatisſied upon this ſubject. | 

(c An exadtly fimilar circumſtance to this I took particular notice of, in a the 
delivery of Na almoſt brainleſs monſter. | 


Here 
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pre are evidently in this fetus two diſtinct ſyſtems of 
 veſials, arteries and veins u, that carried red blood ci. It 
is plain alſo, that the blood paſſed from the internal har 
arteries, through the hypografrics and 1mbilicals to the 
placenta, and was returned from it by the umbilical vein 
to the navel, and thence diſtributed i in the manner be- 
fore obſerved. But as there is no heart, nor any thing 
analagous to one, it becomes extremely difficult to aſcer- 
tain the powers by which the circulation was carried on 
through this curious phyſiological phænomenon. May 
| we not however venture to advance a conjecture, that 
the periſtaltick, or living muſcular power of the arteries, 
 wasprincipally ſubſervient to this important end? Many 
examples are to be met with in the collections of the cu- 
rious and learned in ww Eh HE of mig , 


8 5 ' } 97 * 14 * f N b 5 V hich 


„ d) Me. HEWSON * el to inject 62 Whole blood veſſel by the umbili- 
cal vein as uſual . To his great furprize, no part of the injection returned by 
the umbilical. arteries. He could not account for this ſingularity at that time: 
but as only a part of the veſſels were filled, he injected afreſh by one of the hypa- 
gaſtric arteries. Upon diſſection afterwards, this myſtery was unravelled by the 
heart's being totally abſent. It then appeared alſo, that by the firſt inſpection 
he had filled the venal ſyſtem, and by the latter the arterial, = 

(c) See a very curious caſe related by Monſ. wins Low, in the 2 de 
LAcadimic des Sciences for 1740, p. 586. and 604. Among other remarkable 
fingularities in this little monſtrous abortion of fix months, that excellent ana- 
tomiſt particularly takes notice, that there was no appearance of one drop of red 
blood in any of its veſſels, which were univerſally filled with a ſerous Iympth; 
and that there were no veſtiges of any veins at all. 


J) F. rickrus, de Monſtris, p. 300. et ſeq. 


PALFYN, Trait des Monftres, 


p. 325. CHESELDEN's Anatdmiy, 5th ed. p. 379. Philoſophical Tranſactions, 
1739 40, N' 456. p. 303- Ibid. 1767, p. 1. L'Academie des Sciences, Hiſt, 


1720, 


carefully examined, however, excepting a very few in- 


fords alſo an exception to a frequent remark among av- 


à ered.” This circumſtance may however, perhaps, be 


of time in attempting to inveſtigate the cauſes of theſe 
extraordinary phænomena. With this view many opi- 


Far as 1 am able to judge, being built upon the tottering 1 
ſpection, but little ſatisfaction to a diſpaſfionate enquirer 4 


been almoſt univerſally adopted, is, that monſtroſity and 


r 3 1 
A ere be weht Bulla to Mat Bow Rds: When 


ſtances, they are generally found either eſſentially to 
differ, or elſe their ſtructure has not been, with any to- 


lerable precifion, explained. The preſent hiſtory af- 


thors, © That brainleſs children are always very briſk. 
« before they are born; for the mother has fre- 


quently told me, That ſhe felt no motion at all Within 


« her after the firſt birth; and that ſhe had not the leaſt 
« ſuſpicion of there being a ſecond child till it was deli- 


attributed to the medul/a ſpinalis _ woe * de gelen, 
as well as the cerebrum and cerebellum. 5h 


Phyſiologiſts and philoſophers have as 1 Seat deal 3 


nions have been ſtarted; but moſt, if not all of them, as 1 


bafis 6f "conjecture only, afford, upon an attentive in- 


after truth. The particular hypotheſis, which has 


marks in children depend upon the imagination and 


1720, p. 13. Ibid . Mem. 1720, p. 8. Ibid. 1740, p 586. and p. 592. Mic. 
cellania Curioſa Ephemeridum Germanicarum Ann. NIX. p. 258. Acta Eru- 
ditorum: Lipfiz, Ann. 1724, p. 501. 


(g Philoſophical Tranſactions, 1674, * XCIX. p. 63 55. Ibid. 5 
p. 18. 
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1 longing of the mother. * cis a principle aghis 


ought to have very rational evidence, and the moſt 
facts to ſupport it. But is it not directly the Sontrary } : 
lic alous ſtories have been related 


cither pt 4 themſelves, 'or. elſe. are contradicted by 
thoſe facts that ocur. May we not exemplify this ob- 
en by the caſe | of twins now related? One of the 

il ] Wl living; the other proves 
to be remarkably ve, Does not the queſtion na- 
turally ariſe here, how. « could 0 child be affected by 
the. diſturbed in Sunne of. th 8: Were and not the 
ather? But the moth ner e repeated examination, 


3 


| recollects BY vp rig, 1}, Part Pl 5 While ſhe a; pr eg 
Dan. Nabe pe ff OW, 1 


it Al invalidate the 
1 e *; for ſhe could 


idea 4-1, im, 7 
FTE FY NET Fi | 10 


ſtill further, can ,, any, e pai Fa — ig N 1 — 
poſe, t that the caſual agitation o of mind, of a pregnant 
woman, ſhould either produce or deſtroy a whole 
ſyſtem of blood-veſſels, nerves, and fibres, which are 
indi penfable conſtituents of almoſt every part of the 


to 1 ** any 


( MAURICEAU, p 635 Obſ. 64. Ibid. p. 631 Obſ. 118. " SMELLIF's 
Midwifry, vol. III. p. 40. Philoſophical Tranſactions, 2684, Ne 260. p. 599. 
| Ibid. 4739-49, N* 456. p. 303; and 306. 


body? 


# 


| the truck, is it not a to 4 


Z fidence, that neither the longi nd f nor michel in wag 
nation of the mother appears to have any power at all 
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body? And may we not adducè one proof more, in ſup- 
port of our argument, from what happens to animals 
and vegetables? Among theſe alſo, ſuch extraordinary 


deviations from the general courſe of nature are by no 
means uncommon : yet the former are poſſeſſed of a much 
leſs ſhare of imagination than is getierally allotted to the 


human ſpecies; ; and the latter have fione at all. Rea- 
ſoning in the ſame manner upon ſeveral occafions of this 


kind in which I have been concerned, * my conctufions 


have always been fimifar; vis. tat the uſually affigned 
cauſe of the mother's imagination is by nv means equal 


to the manifold effects produced. Arid on the other 


hand, this in urious s dodtrine is pregnant with continual 


miſthief to ſociety. It frequently makes women very 
unhappy. Aud d. the felt Pr) of {ik 


infants often affects t them 1 * weren faſt wr” 


it 


to imprint marks or monſtroſity upon children? That 
this is a very weak ſuppoſition, entirely void of founda- 


tion, directly contrary to all philoſophy and experience, 


and has nothing to ſupport i it but avulgar opinion, trant- 
mitted to us from the ages of anatomical' ignorance? 
And is it not more reaſonable to conclude with you, sIR, 
in your extenfively uſeful lectures, that whatever be the 
defect or deformity in a monſtrous birth, it can never be 
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| occaſioned amaccidents.of any kind during pregnancy; 
but probably Das its exiſtence always originating, cauſd 
adbuc. incognitd in the firſt ſtamina of the embryotu 

Thus, su, P have faithfully relaterd. the particulars of 
thi is ſingular nnen, among the human ſpecies, 
a demonſtration, confirms your opinion; that 
ouriſhna« at of, the 7k in utero is principally. by 
means of the funis umbilicalis. M. MERRY obſerves, that 
defective monſters are more inſtructive than others that 
have redundancies. If this be true, here is ſtill an 
ample field for ſpeculation, notwithſtanding the few very 
obvious remarks which Ihave already ventured to make. 
1n conformity to the general language of authors, I have 
in this effay occaſionally adopted the uſe of the term 
mM0n/ter. There is, however, ſomething i in that word ex- 
tremely repugnant to our common feelings, and very apt 
to leave a terrifying impreſſion upon the mind. Why 
may not the Author of Being ſometimes produce varia- 
tions in the human ſpecies, as well as in the animal and 
vegetable kingdoms, and equally exempt too from 
ſuch frightful appellations? Would it not, therefore, 
be more eligible in the preſent inſtance, and every ſimi- 
lar one, to explode the common term, and call it ſimply 


(i) The great baron HALLER is of opinion alſo, that this is evidently the 
caſe in that ſpecies of monſters to which pes are added, Vide Opera Minora 
HALLERI, tom. III. p. 148. 

„ L' Académie des Sciences, Hiſt, 1720, p. 13. 


(7) See r. LICETUS. J. PALFYN des Monſtres, &c. in which are many i in- 
ſtances of each kind. | 


a luſus 


The peculiar mafe '6f 


per ſtate. 


110 £18 
1 1111 Acer egi 
E190 ois ot D. oy: 
ADL 2A , 


7 * 4 


444. . 


Norſolk-ſtreet, | 
June 6, 1774: 
AEN 13 


71099 


©. 1 
* 410 2 3222 141 


* 


f [1 J 


8 
1 
211101 


J. D9THTOUo9V 
EH e 10 Hl Ln t 07 7110 
5411 to Stu 211; ba3qobs enofteg 0 YEfts el 
199Y9woft 21 Df 


47 
144 UL 


| 321 
a Jufſas nature; or with prix to fly,” «© Hor aber Mira- 
& culumm ſibi ludibrium, ingenioſe fnxit alu. mc 
of "your friendſhip, wit 
you are pleuſed to horidur me, ffidkes me latter myſelf 
that you will give me credit Tr the trüt ef atry facts 
advanced in the courſe of che detail, that are n ot irre- 
fragably 1 — euere a recourſeto the s 
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Ka, Feb. z. KMU UE ee ſurvey was eämpieted 

f | Hit year, of the towns of Manehieſter 
and . _ ith' their reſpective townſhips. - This 
ſpring an extatinfatiohf, (equally; exact and cbchpge Ne 
five, has been made of the whole pariſſi of Mancheſter, 


which contains thirry-one?townſhips (excluſive of the 


two above mentioned) inthe compafs of leſs chan fixty 
ſquare miles. The fader is Here preſented wich the par- 


ticulars of this enverrrieration.” 9[ ,00£1 motTt bs fd 
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therefore nearly 5+; of individuals to a family, about 52; 
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and th of the inhabitants have attained the age of 50. 
It is unneceſſary to point out the difference in the pro- 
portions between the town and the adjacent country, as 
it will appear ſuffidient h obviousdy. comparing. this A 
counit with that of Mancheſter The whole mumber 
the inhabitants in. the ton towmſhip, ant n of 
Mancheſter amounts to 42937. „ 99 » 

At the cloſe of 1772, an account was collected um 

every country chapel, both epiſcopal and diſſenting, in the 


pariſh, of the haptulms andebuxials pf thats FEAT. The for- 
mer were found to ameumntzto 40 b, the to 246; and 
there is a prefumption that this is Nearly —— Pro- 
Portion of deaths in the Pariſhof Mancheſter, exclulive of 
the town and tovmſhip. Fer rhenumber of burials in the 
whole pariſh was, in the ſame year ex νẽð; and it 
has been ſhewn, that the deaths an the town of Mancheſ- 
ter are, one year With anther, 968. This ſum being 
ſubtracted from 1 200, leaves a remainder (242) fon the 
country, very nearly equal to 246. And if 1 378 86, the 
number of people in the pariſh, be divided 1 by 246, it 
will appear, that only 1 in 56 of the inhabitants dies 
annually, whilſt the yeatly mortality! in Mancliefter 3 iS a 
1 to 28. Such a ſtriking diſparity in the healthineſs of 
a large town, and of the country which ſurroumds it t, 
55 granting it to be leſs chan Has been ſuppoſed, will ſcircety 
be credited by thoſe who have paid no attention to enqui- 
ries of this nature. And it muſt afford matter of aftonith- 
ment even to the phy fician and philoſopher, hen he 


reflects that the inhabitants of both live in the ſamie cli- 
mate, 


VS BS 


mate, carry on the ſame n and are chiefly 
ſupplied with proviſions from the ſame market, But his 
ſurprize will give place to concern and: regret, when he 
obſeryes the, havoc produced in every large town by 
ere eee and intemperance u; the numbers 
that fall, annual, victims to the contagious: diſtempers, 
which never ceaſe to prevail; and the pernicious influ- 
ence of con re masken. and foul air on the 
1 5 af lifeGts ner 07 16 SHE 1 fio nod? 
It. is not} air, but floats a a laſs | 49 
ati 4 FOR obſcene, corrupt, offenſive! — 0 22000 
10 277 As RON on Health, W 9 
Grent Aan 2 peeulidy degree fatal to childref. 


Half of {alt that are born in London die under tree, 


and in Manchefter' under five years bf age; 'whereas OA 
Roytony;a manufacturing townſhip in the neighbour. 
hogd of 'Manchefterpthe'inunkber of children dying un- 
der the age of three yeabsſ is td the number of children 
born eee one erg ſeven; and at "Eaſtham, = Pariſh in 


N 2 {* TOC => FA. | 1 a 7 the 117 


6. There dre at this WY u Mianchiftef in no i& than 19 3 licenſed wa 
for retailing ſpirituonis and other liqubrs, and 63 in the other townſhips of the” 
pariſh. At Birmingham, the number of public houſes is ſtill greater than at 
Mancheſter. A very ingenious friend of mine in that place has computed, that 


the quantity of malt e there in the public houſes, requires fc for 1 ts growth, 
a com paſs of land which world be fufficient for the ſupport of 20,000 men. 


(6) The rev. Dr. Tucker, dean of Glouceſter, informs me, . That were it 
« not for the daily arrival of recruits from the country, his pariſh (St. Stephen's 
& in Briſtol), and indeed Briſtol in general, would be left in a century without 
ce an inhabitant, unless the people would betake chemſelves to better courſes. 


er Cheſhire, 
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88 Gesche pO bf 1s confi- 
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Cheſhire inhabited 
derably lefs4y: i 
It is a common but injurious practice in manufactur- 
ing countries, to confine children before they have at- 
tained/a ſufficient degree of ſtrenigtli, to ſederitary em- 
ployments, in places where they breathe Puttid air, and 
are debarred the free uſe of their limbs; / The effect of 
this confinement, ſays an able writer, is'tither to cut 
them off early in life, or to render then cofiſtitutions 
feeble and ſickly but the love of money ſtifles the feel- 
ings of humanity; and even makes merr blind to the 
very intereſt they ſo anxiouſly purſue. The ſame prin- 
ciple of ſound policy Which induces them to pare their 
horſes and cattle, till they arrive at a due ſine and vigour, 
ſhould, determine them 0 grant a proportionahble reſpite 
to their children's, And this ebſervation may, perhaps, 
be extended toſthe untimely aulture f the mind. For 
too early an plication do ſtudy impaits the faculties, 
injures the conſtitution, and hurts the temper by fre- 
quent contradiction. Almoſt as ſoon as a boy has ac- 
quired the powers of ſpeech, he. is ſhut up many hours 
every day in a noiſome ſchool, ſecluded from the bene- 
fit of exerciſe and the refreſhment of the open air, and 
tied down to the ſevere drudgery of learning what ſerves 
only, at ſuch a period af life, to over charge his memory, 


(e ) See my former paper on. 8 Phil. Trand. 2 IXIV. pant 1. 
page 62. | 

(d) See Dr. GREGORY" $ Comparatiye View of the home and. Facukics of 
Man. 


and. 
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1 antiverchcarfolnef. ef * 
Thus the age of gaicty (to uſe the words ab. the gn 


writer be fore ceferreil to) is ſpent in the midſt of tears, 
f1 —— this to anſwer mathe 


| | . =, 1. eren d tr: 
I "The revertiid! Me. HANR150N; of Chapel in le Frith, 
6 has m my zequeſt;. of the inhabitants of 
worth; three hamlets con- 


of Derty hire ren are deut Kavute, miles in length, 

| * bomtain gong males, Zlo fe- 
2 | 116 Mdqwers, 18. WidowsS; 
233 — age IL above: go, 
and whahave attaineckthelage of g 0. ee 
tion as finiſhed in September s ¶ nt lort 
_ + 1havetbeen furmiſhed bythe — — 
rector of Middletoby near Mancheſter, With an account 
of the births, deaths; and marriages, in has pariſhy during 
ten corre ſponding years of the laſt and the preſent cen- 
tury. From 56g) to 167 incluſive; the deaths were 
males 1 80; females 2 97 the births, males 200, females 
188; the marriages 121. The births, therefore, during 
pen only exceeded the deaths in number 21. And 
the average number of births to each marriage Was as 
35 to 1. From 1763 to 1772 incluſive, the deaths 
were 499 males, 494 females; the chriſtenings, 802 
males, 768 females; the marriages 330. The baptiſms, 
— during this period, exceeded the deaths 577; 
5 35 


gree as to ener vate the co 


known to them and ſo lately has it been cultivated in 


L 327. J 
that is, ar 38 annually. And if no allowance be made 

for legitimate births (which, I believe, in this pariſh 
are not numerous, and can no where be ſuppaſed to equal 
one fourth of all that are born); each marriage has pro- 
duced 43 children. 'It is curious to obſerve the change 
in the proportion of births to the deaths; aud alſo to the 
marriages, which has taken place at Middleton: (and 1 
have received fimilar accounts — ir 


Ncreaſe of trade; the latter is of nnd difficult 


lation; though it is probable, that aint: 
ing and better fare, Which thepburmewenzoyz may "OR 


contributed to it. 1 n $0: ſuch a de- 


population; but plenty of — may well de. re- 
garded as a ſource of fruitfulneſ. The lower claſs of 


people in this county formerly lived: upon the coarſeſt 


food. Wheat, an hundred years ago; was almoſt un- 


Lancaſhire, that it has ſcarcely yet acquired the name of 
corn, which in general is applied only to barley, oats, 
and rye. Potatoes alſo are much improved by the pre- 
ſent judicious method of — owe propagating them; 
and they now conftitate * cdetomae and nourith- 
ing part of our diet. perhaps likewiſe the general 
uſe of pepper and of other ſpices may increaſe the fer- 
tility of mankind. But I ſhall ſuſpend my conjectures 


for the preſent. A variety of cauſes may counteract the 


Vo L. LXV. Y y operation 
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operation of mie When hade Wider anda conſi- 
derable number of facts muſt be adduced, to uſcertain, 
whether the proportion of births to e be rf: pal 
rally increaſed in countries advanced y to 
wealth, by the introduction of trade, or me improve- 
ments of agriculture. The inſtance of Middleton and 
of one or two places more which firſt occurred to me, 
and fu ggeſted the preceditis/ obfervations, is oppoſed by 
_ others which Have lately fallen under my notice. And 
I cannot doſe this ſubject better than by giving a view 
of the facts which i have collected on both ſides the 


queſtion. Ne de 200 03 £207 on 
— 8 Loet 0 LN NVI 8887 
_ A TaBLF ſhewing the I 0 of births to marriages 
in different places, and: | at different periods of time. 
BY. £15 (foi If. Ae 55 2aimolldt 341 
| Bat Bris: 291-101 S Marriages) | COP = ah to 
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| | have lately receinld, i fromthe" reverénd MI. Arch- 
deacon Blackb rn, rector 10K Richmond, in ve kt 


the following account of his pariſn. From the year 


1764 to 1773 incluſiye, 5 2 males and 376 females 
have been przed: 299 males and 341 females have 


been buried. The marriages, during this period Have 


amòunted to 200. In Richmond there are about 600 
houſes; but the Eaſter book enumeratęs only 450 fami- 


lies, and Mr. BLAck BURN computes the mber of inha- 


* that can be called endemial; and | when fevers prevail 
in the neighbourhood, few are affected by them in 


; pn , 


bitants to be 2300. We have no diſtempers, he fays, 5 


« this town. If any perſon brings an ague to Rich- 


* mond, he is generally freed from it in a few days; : 


(f) Vide Philoſophical Tranſactions, vol. LXIII. 
L-7-3 
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Neuf, Vb apparegh be hine its fituation, aud was 
defirous ot. dne * bas of it en he! in- 


| great politeneſs and gpobaati 
tram the church regiſter, and 
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 Fiſtant, wh hich h fands low Ay 103 a: 175 uo ben 
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ng fegen 
: 1 ve dig tho * Fa 1952 1929 eis Corte HtHer from 


* different, *. RO 1 125 2 or the, phthiy 5 7 pulmo- 


« nalis; but. af Ras ye years ebe a h ice, T'ttiay 


ee Nun fax, that not One S 79 oy Raj L coughtheut= 


* maſt care ? en! a 0 lon at daothtirreipereve 
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« ;ec} to diſt 5 5 brous 


17 15 


ne! — S. ep! 3 44 
er) a as 1 50 fl the Ws fe dof 
« inhabitants. 49 9 K wok 55 8 ike Reh 
mond, numbe en fo e 
Abnt the people PIE. 550 OP! 9713 by, ya .Yol | 


earlier than.1 in.th eir 0 1555 


51 Happening 0 pals:th 10018 1750 Cldgteld, Tt War- 
alt umme was Very ain Lk With ine 
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or of th S pat 11 has, With 

re, e thy my See 

28 far as he is able, by Furnich 0 5 me with an Kia 
60 


and referring ile to the 
XXXIId volume of the Gentleraan's Mag Mie for the 


following authentic account of the yu drawn up, I 
ſuppoſe, by himſelf. 
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« the regiſter Was anner r 
& * were 501. "I umber "of chriſteflings for the 


. ane at Chriſtmas 17 61) was: 
; 4505 125 290 vo 7; h umber of N rf 
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iz t 22 1 | 
tants in this town be rightly computed, the yearly mor- 
tality amongſt therwis not ſu much as to g anfrevery 
houſe contains at a medium ive perſons. 
It appears hy the obſervations lately communicated to 


me by t he re ey. Dr. TUCKER, that the m ber of fe 


baptized at the pariſh, church of St. Stephen 85 in Bri- 
tol, from 1754 to 1774, has exceeded the number of 
5 males baptized during the ſame period of time; and 17 

the like remark has been made in ſome other Pa 
| of that city.) From theſe facts the learne CONF 
| Thudes, that Mr. pzRHaw's calculation, which. anna oſes 

the proportign of male to female births to be as 1 31 
12, may p 


Oflibly be erroneous; and | be expreſſes h is car : 
neſt, wiſhes, that farther, emquiry may, be made into a 
ſuhject of ſo much importance. The following table 
will Mew the reſult of the few obſervations which 1 HAVE 
collected. 
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ont vigor off hoπνοοõ,=νν git gd i Hi k- 
A eomparative view ot the number of males and females 
e amen 184090 <5] 7814 


CE 


OJ bois AH 7 V 2108 fd 917] Y C [ 

- * laces, 5 25 8 5 ; Males. Females. 
Diftey, 11 years, 17 161 45 149 0 1438 
St, Serphere! [ ih, _ 2⁰ bee, 1 51 4 9889 


29483 er} « f », 4 


Taxal, T5 years, Py JI mY 204 230 
Richmond, 10 Fears, 43524 * 376 
See, 10 Fears, TI. ad = i 1 0: 188 
Bowden, 10 fears. 5663 639 
Middlewich, 5 years, IDLE) 7 MA ar 4d 29 242 
Chapel in le Frith, 40 years, 07 lf 10 3s © 332 
Warr * on. i year, MIR 22009000719 © 11 181 
Colleg rate Chütre B, Mancheſter, TOW? Jorg” 565 
Koyioh, 10 yeats,' IOfIETIONA (THE Hort 134 10 5 855 


Cheſter, 2 7 Ars, 0 91d 0 191 51? 10 JI 191208 : 
Total, ed: BS „ f 


This table ſufficiently confirms the calculation of 
Mr. DERHAM, With reſpect to the greater proportion of 
male than of female births; but the ſucceeding table 
evinces, that the number of females living conſiderably 
exceeds the number of males i in a variety '0f places, and 
that the widows are almoſt double the number of wi 


dowers. 
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A comparative view of the namber of males and female 
ir different places. 


Mancheſter, - 1 2110 | 1771 
Salford, 6 * 2 248 25 4 
Townſhips of ditto, 1 9AT to LELLY 
DPI of anghetter, i 6942 ny 684 
2159 
361 

196 Pk 190 
140 PE © 1 
149 79 186 } 
900 Ad 


ou £8 F ' 36 86 


pn Hts 88 
W 
168 
47 

95 


Femples. 


——_—— 


A com- 


Chobe bent, dla 


Proportion of m 


EU 3988 . 
A WIA er de or dre mtb er 5 and 


widows in difterem places. 
; I r f n + WKiows, 
MahPHeſter, G47 * 4322 ue 106 | 
Satford,, Abs 5 89 ng 
Toshchip s of ditto, » nung! ee 
pMAlifor ditto, ted | eg % ig“ 
Monton, Velc | 14 wm gi | 
Hale OE STL 91772} 
T ihre, hh 9 eft02n$/ 
FTF „ 30 5 40 ; 
35S Io £12.77 pp t 


26 «£19 "27 


* ; oy "a 


Chinley, e 


Arc nde and Bugſworth, „„ 488 e 
E EE — — 

Total, 1 | | 913 Ane 
01. 181 R Joan 


Tue reader Win perceive, from theſe tables that the 
les to females baptized, is early a8 
Lato 1 Ig, or 19 to 18 but that the number of fernales.. 


lrving is to the number of males as about 11 to 105, or 


more exactly as 14 to 13; and that the widows are al- 
moſt double the number of widowers. 
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XXII. Au, Account, of the Hfeciſ of Lightning om Houſe, 
410 d we, hee zich a, poinied Conductor, al Ten 
770 tenden, in Kent. In Tipo Laiters From Richard Haf- 
„benden, Efquire, the, Proprietor af the. Houſe, to 4 ; 

Henley +: 10: Which are „— 
nis. „etlis 1 i beH .gx $oononims ns Ao 10 

Sf13 01 0 7 10 9tyod 213 to ig dt rw bius 01 
5i0n 213 18 bajtow Tidetbitao)d 115} gigi 
I TM 5 Hun G deen informed by my; friemi 
835 Mr QURTEIS, that the houſe af u- 
CHARD HAFFENDEN, eſquire, at Tenterden, } in Kent, had 


been damaged by a mg, notwithftanding 
it had been furniſhed with metalliq conductor to pre- 


vent thoſe accidents: I wrote to Mr. HAFFENDEN, re- 

queſting the favour of the particulars, and eſpecially an 
mme the following queſti ons ĩ 
0 The length and breadth. of the houſe? 1 TRE 
Height-of the chimneys te which the:condudtor was af- 
fed frorm the graumd, and how far it might riſe above 
the ridge or rat ofthe houſe? 3. To what height the 
conductor was carried up above thetop of the chamney ? 
4. Whether it; was terminated by a ſharp point, a blunt 
end, or a ball? . Whether Jt! Was in regular contact 
tom the top 0 the boom? 6. What Was its diame- 


— 


ter ar breadth? . Was it carried down into the moiſt 


eurth, t water? 8. What is the naturs of the; ſoil 
it enered? 9. Did any other e or ſtack of 


chimnies, 


(dA PEN FJ 


— 
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chimnies, ſuſtain a * © bende that which carried the 


conductor; and what was the diſtance of each of the 
ſtricken chimnies from the conductor? and was there any 
communication of lead on the ridge or roof of the houſe, 

Pert ml Reue 
4 Which RRE Was received, With the Gfiductor 


10 What Was tlie damage the Fuſe Tuftaimed f aH,u how) 
Was the electricity Conveyed'ts the eat? Af Both 


gur hohe ſtanld nge 539, fitted — pg 
or on an eminence? 13. Had it rained before" the 


ſtroke; and was that part of the houſe on which the 


lightning fell, conſiderably wetted at the time? 


i begecmeb (19990 
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pleaſeita-bblervexheFfollowing:keteh of the 


— — TN Vie) fig, Se, Mare four 


chiinnies, about tliirty- eight feet high and two feet above 


the ridge of the houſe. f ĩs che conductor elevated about 
five feet above the topof the chimney: it is made of iron, 


about half an inch=<diameter;/taperimg” to a point, gilt. 
After being fixed 0 the chimney, eight or ten feet: it 

nder the robf to the leaden pi pe (g which carries 
Maeder from the gutters 8; E, E, and goes down on the 
n of the houſe, tilt it reaches within four feet ofthe 
20 ES ET. 10 Qt9 aun 12 z 2 10 6 | 29132Garth, 
2911 RTE | 


[Didthe-wind blowedwandah id — ET - 14. 
When did the Accident happent 1 
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ear b in mT 8 Fe Hi vpe one end of 
T's; 49 bh oft fit thre && 1 te Arn ine Ir! 
15 e the 0 1 & 8 q of the 1 ——— 
ground, at the dit 3c or 05 98150 rom hte Wöudlahtlen. 
The ſoil 18 hehe maps 7 * e hc ule lla fingle; ofthe 
Weſt ſide. We 4 itz en 6 1 6 wartt the Hill. On the 
top of th the hill, at 1, at about i forty” 1805 diſtance, is a wind- 
mull, , Fhoſe 1 N ariy as hich as the top of the 
houl L. About two 0 ; the clock” in e Nang" 'of 


gl Fil 11011, 54 
deri 


June 1 17, 1,7 74, after thun ET 
at a diſtance, and coming lowly on, there being litths 6: 
no wind, there uns wie amazing ftrokes. It ramed 
extremely at the time Perl oy ceaſed immediately /it2the 
laſt ſtroke, hich fruck't To e top o of the chimney "(BY the 
furtheſt from the nds col, and broke it down to the 
lead (50, whereit $ vided; ITE and down the rafters 
05 1% breaking anc d ſplitt King both tiles ant rafters into 


FELEWT J 


thouſands of ieccs, and tl row ins ſome of them to a 
great diſtance, till it reached tht g utter (E)) wic was 
full of Water. Another part, Or dicifion of the explo- 
fion, broke the mortar % to the lead on the corniee 
(4, b %); which lead goes round the front of the Houſe. 
Through this lead che Ughitningg paſſed quietly; till it 
reached the chimney (5, and broke the mottar on' that 
chimney, till it reached the lead adjoining to it; through 
which lead it paſſed quietly, and then broke the tiles to 
the lead on the chimney (d); and from thence it paſſed 
to the gutter or leaden pipe; and there, uniting with the 


other diviſion of the exploſion, it paſſed down the leaden 
| Pipe 


tors on the chimnies (9; and) ae would ha ve & Coliyeyea 


%P''. VF ' WW" pw gy C09” - 


juſt within-fide the wall, w her 
out; and: there, it Pg de a TOOTH =o 75 I E 
bricks of an eightech-inch v Wall, to "the pipe and then 


. T” 339 ? b 


pipg ta che iron bar. af the hettem; where, by, an explo- 
ſion, af bar & a bole 1 WM the Love paſting r. Ni 15 orfl one 172 
tab tothe othex; and then went do wn t Ko iron rod to the 


ground, flowing. mh water. It ſeems 11 me, ac according 


tq the ſituation ang direction 12 the cloud, ewe 8 ticarer 
to the gutters than the conductor that 2 


500 acid Gs L 
ductors; and that the conductor. itſelf Was not in "the leaſt 
affected by the firoke; : and that had there been condi. 


ne 


19465755 


the electric fluid to the gro 


e Ti 


} Q. ith, Tf! 9's! 
, Without any damage to 


II Tt 
the houſe: or had there 9 1 2 contitmation of me- 


Urin lg ,*« 


tal from the gutters, &c, to the earth, it Would have da- 


5 IF nne 


Maged the houſe all tl the Fa, 9 WII. ee was Anot ther 


SH 113-50} 36 vl 38 
diviſion of the ex ae. Abr Fo 1 Imagine, ne pits 
the chimmey, and ſtruc ack to a Feet in the 
and defroyed, the wire 4 its end, 5 * which ha hap] 10 to Wt 


the: \ ater-piPeW was with- 
hole, i n. the j Joint of the 


Paffed to the earth with the reſt. 5 « thi nk this nab 18 
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no proof Whatever of the e of balls or Foitits 


as terminations of conductors. ; Mag 5IR, I have en- 
deayoured to anſwer every one of Jour e W (hich, 
11 Lief rl, will give pleaſure to, Kc. 3 

N. B. The pricked line in the figure e W e the 
ngntrüng paſſed quietly, having a ſufficient ſubſtance 


of metal to paſs through. The curved line thews where 
it t broke every thing. The n lines are all lead. 
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E Water er e houſe; th 


Al ven, an 


ere 2015 Ge the Dd vifible aid en 


appeared on the Tuſty pit by the Yr Ching 7 
thro . it. Tlle 1 i 1 985 028 . ei der 4 i th 
earth. Te lad, e, 510 Irren * 
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this was placed; and 
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THESE letters Ai a Shag dry anſwer to the 


— which — them, the following remarks 


| 8 n d WAALS 1 e e 
l of li mk 8 f N ch 3 con gust or, 


N N 80 W e ine 
an PN 4 0 I 


ficient, 15 its \ filent _— 18 ve for orce, t gh LE the whole 
| Og fa 112 10.1 dete ee ly 1 hen P 
chimney, 4 blunt Wag POINT rt Send 8 At 
fi fy ee tans from th, nducter with 
rye feet of ns en ppp gp 2 51 ln 
though irres 8 85 1 al lending 
rok 51 & 1 7 "h LY N Nd 15 00 in 
A 11 


nſtanqe, it ſho! uld be TY u 10 5 the cody or 
If beg, act in, i #7 8 Pale er Rep 
Te ſon [8 9101 7. EXCEP 1 oy 1 Ach 9 ſuc 
ors; PR aha in WHY — thech imney ( _ 
theoth her, o (the cl 0 ee 


a communication between 


a 


ricken, wit 


them, would probably have protected the houſe: but a 


conductor on each chimney would certainly hays ſecured 
ly). ..4thly, As the three 


upon an iron bar, bree quarters of an inch /quare, and 


produced no ſign of heat in it, an iron bar of that ſize 


ſeems to be fully ſuMicient for the purpoſe. There ap- 


1 method, Lam informed, Mr. HAFFENDEN hath lately adopted. 
6 Pears, 


hs orathic% Fate K 


1 I _ * 4 N 0 x * 1 * 4 A * 1 , - co p a ” n. 
1 — * a 4 _—_ 
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; "5 . d l ® ” - 
: 


pears, however, to have been two defects in Mr. HAaF- 
PEXDENS conciftor: T. The laden pipe and the ion 
bar at the bottom were not in contact. 2. The iron baty 
dead, HH, Have een conitinhudadbbit 
into the mold eartti or rater: an had Hor cle 'varth, as 
Mr. HAYFENDE dier ves, fowedl with water, ut the time 
oft the accident, the wart of this preciuitiohuniofit; per- 
haps, have beon attended with ſome damage to the tous 
dation. [I have bcen thus particular in my inqu ries 
into, and remarks wpory this fact, as i think it of great 
importance to thoſe who erect conductors, to be inform. 
in Ort ction, and of the Gans 
Sen conſequences hence ariſin g. 

P. S. In Mr. MARSENDEN's ſecond letter, ne obſerves, 
that the bell-wire, mentioned in his firſt } tter, was beak 

and t] 6g MUD Ls it „ through che paſſage 
wanted: and 1 
Aroyed; but 1 
being Moken off, 
ſembles the effect of the EE, leah Ti 
periment of Mr. KINNERSLEY' 's, where” a wire \ by a 
| great exploſign, both Teflened i in diameter, and exter | dea 
in length. T he. other part of the wire, which Was not 
painted, except a ſhort piece at the end, ſomewhat larger 
and of iron, was entirely 1 melted. Query, If the wite : 
before ſpoken, of had paſſed through. a ſtone, particu- 
larly a wet one, incloſing it firmly, would not {tags ſtone 
ave been ſhivered to pieces? | 
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dum. Of th Torpidity of Swallows and Martians, By 
James Corniſh, Sur geon, at Totneſs, Devonthire, mn 
ſundry Letters to the Honourable Duines * 
+8: 2. 8. ene 4 
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64 44 _ EL CE 27 67 :F's. Eg! 


Tommes, reb. 4 ag 177 5. 


8 it kan ag © Ta _ deratum. n 
eh, whether foallows nd hh ins remain in 2 torplet 
ate during the winter, or are birds of paſſage; I ſhall 
make no apology for troubling you with this fetter, as 

it determines one part of the queſtion, as I imagine, 
5 beyond doubt. In che beginning of November, being 

wy fiſhing on the banks of the river Dart, which runs ar 
the bottom of a very ſteep hill, from the fide of which 
projet ſeveral large rocks, overgrown with ivy and 
thicket; I was at once ſurprized with the ſight of a great 
number of martins. Now the ſeaſon of the year being 
fo advanced, I defiſted from my amuſement, that I might 
the more carefully obſerve the birds, which, Iconchuded, 
Vo I. LXV. Aa a had 
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fiele f e nRTT HGH, i Being retard 


JWirck aft 


tüte their Winer quarts by he 
r Pleafant 
AHA Wart forthe titffe of the years ith⁴ SU AN Hat 
time dating" its rays REY” apaltif Me CE! ja 


Half bet brough 


oppoſite to which I had fixed my ſtation. They conti- 


nued to flit to and fro for near half an hour, keeping very 
near together, and never flyin g in a direct line above 
thirty or forty yards, and never, when at the fartheſt, 
above a hundred. yards diſtant from the rocks; cloſer to 


4 Ad C£AVIAQ 0 


N OY | 11 t Oz 
whach they NOW, as the dun lower ed, began to gather 


very faſt. Their gumbers now leffened conſiderably; and 
in a very ſhort time they all returned into the fiſſures of 
the rocks, fin WHEtce HEY Had been Indubtd ts belfrurt 

our bythe Watmtflcof rhe evening. I Was particefarty 


Etrefilt td bbferve if tHerE WAA fallow wmongitthein's 
Hut thete' was Hot HE Of ls d arm certain; fer they 
Were ſevefabtimes Within the diante f twenty yards 


fföm the PO ebe T Nd! Ts ke rnbre attentive 
td this; A8 Had beer repthreany EIHTA, by Imaffy inaffers 


of veſſels in the Hffi- trade; thatthey conftantly Faw every 
adturnfi, 4 Hey Füfted up the Mediterfune an, vaſt fliglits 
of fealldWs/ bend} their Yodrt to Wards He Soutli. 

From Hechter ds the Rrofigteſt veuſdn td believe that 


tneſe birds, Gafingthe weiter notiths; de feek a Warmer 
eviderite; left that point undsterrured. lie above 


àaccbünt, of Which Farm ar all times ready te Atteſt the 


trurtr, ſettlinig the queftien, relative te arte) he 
y '06itht; is the beſt Pole gy 1-tantwake fur 
E 1 8 the 


1 1 11 


v0 - WW 


the Hberty 


% & "= 1 R Os 


* 1 a ES AE 4559 =o FE % Wn, . 693 0 bis; + A < ALF | — 
a : n | : : | 


"FP 3 9 0 


£ 36; I 3 
yer gan in troubling you Vith fh Kh 
hayg hof beendufficiently circumſtantial.in hig relations 
L fnalhbeat anytime. willing to anſy er any Queries, YON. 
may think: prapen to faroumrme ith. Tamer oct 

009 VT ⁰¹⁰t vert DY ze) bed 1 Hoi of Htoqto 
V eee ? ron bas 0? it or bo 
»0ds i Hoi n aigmvb 1van bas ff % 0 1890 
1. WT S112 16 Ito, 25 Ria 11101 10 vrrid! 
115005 16 6 Tax Font N BY 75 N 2 Ivodt; 
1311168 © * by 2949 59180 1115 It 2s moo verlt fbi 
„lig 77 E hbH HO bondFtsl won 212d mighiind T, git 
tin oc: oni bony. [is vor > Ma l to 5775 5: 


10 2311 

mw ULD; not have deferred a,fingle oft 29% 
Hedging the, receipt ypurrfavons fete, th Wh : 

if could fo; n hays procured: e peruſal. of 


veur very intereſting paperapabliſhed ja the, LAN Yor 


lane of the; Bhilpſaphigal HAC in Which you | 
hahe thrown , hbenfthe frbject, fron the tht 
veſtigation of which Herve the, hengur of our; Cor3 | 


reſpondencę. The ſeaſon 95-y0u, Abferve,, is Arved 


When Swallows and, marjins: do AHA lly he to mabę 


their appearance; hut there has! not VEL been one ſeen in 


this part of the country, probably from the uncommon 


coldneſs of the ſeaſonʒ 1 ut; you may depend on, m 
taking every method in my power to fulfil your requeſt, 

ſo tar as tolget ſome of the birds. ſhot, as ſoon as they bes 
gin teſſue fenth from the rocks, Where they have un- 
dubtedly xęmaĩnedi in a torpid ſtate ſince the month of 


November Jaft. Lam informed by a perſon, who underr 
N Aa a 2 ſtands 


t 26 13 


Fakes kiwnihgbacks;thaeitithlmoſimpeiiheccltonde 
Tag of die fiffares.of theſe inqueſtim [Sticoritd 
Not be:dond but'by-gun-power; and them nt great en- 
Pence, ahcb not without danger of de ſtroꝶ ing amichiof 
the field above: / beſides; (the: force the powder per- 
vading every hollow, would inevitably annihilate che 
birds; and o fruſtrate the eind of our labaur. I conceived 
thè idea of deſtroyingithe rock in its full force, at the time 
when thie: martins entered it, as il condhuded, for their 
winter's dormitory ; arid beHeve, that had the weather 
continued favourable;I fhoak] have actually attempted it: 
but on reflection it did not appear, that tlie diſcovery 
would have been adequateſ tk difficult y and experice = 
| — tb Fortec! is certainky:no- = 
ding: martins, in à ſtate 
4 9 onchathy which are animals: 
equab in bulk te th>;quallow: o Hantind Dor idee 
frequently foand:dead to all appearance in hewinter 
- in old hedges; een W can procnrb hats at all mes dn 
-afiy- amber, from a fubtetraeous: place, called. Ken's 
Hole, near Torbay. Now if the examination 
- veſtined Waden of! this tribe. oi Mh. arel anirnülg i 
. a torpiad ftarey ſulck het thought — _ 
can be done at any tima. Bats, indeed) are ſometimes 
je — in winter, in very mild weather though none have 
vet made their appearance with us. And Lam ready 
_ -t6 atteſt, if Occaſiom ſhauld require, thut-L have ſeen 
Martins ini Totneſs in the months of Debember and Ja- 
en though Ido not "NIB: Ever to haye:ſeema 
0% 0 {wallow 


after. The E 


I 
allow in Hag wiriterc | Upumrtfe hoc; wa eb he 


thinking myowacvidence, with irefpetd to the martin, 


martins? And Mr. '£LE1M;(m his paper Da Hibernaculis 
Hinrumui mum, all 


of little weight with meg as iE ef qpinion, that no 
»bire that is to: pemainciny/al torpidiſtate during; winter, . 


can undergo the propęefs of mouhing; for it s prfoba- 
ble, if I may haxard ſuch a conjectu 
of blood, which other binds ſuffer during the change 
of their feathers, is faved: hy nature, in birds vhich 
untlerg. a ftate of torpidity, fol theinmare aber hun Pre- 
or ſtates; Amd-tibaye known manbin- 


that thegreat loſs 


francasof birds lers in ages that bare ren ora 


—— Aiden At- 


tempts haue been. mad to ſtirinꝗ om a torpidiſtate onithe 
birds im quaſſionꝭ by eunfinimg them inn cold cellar: but 


without fucasſs. The. force of this objection ſce ma to he 
. * loſt 


w beahſolutety conciuſtwe ag-s like ie the teſtimony 

off and Dr AUE though in ia tor be vegret- 
ted, that theſe gentlemen ſhould haveoieft any doubt, 
uhetherithe birds found im the mucb were ſwallows or 


ts, that his father found) three black 
martin or fwäfts in àn old oak during the winter, Which 
om cbeing! laid: befure a fire, Hoon: recovered ſtrength 

enough to; ff. about the fromm, | though they: died foon 
ctionwhich has beem/broughtagaindt 
the ppinion, chat theſe beds) ]) e 
- winter, is, that alli birdt do inùult once iA vear; and 
fWallows. do not moult ii u, Now this argument fis 


Air tevpid during : 
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biſt hem we: comfider,cthatiar h ituatiem fe. birds 
muſt be imebminual feani aid eonfequentlynot diſptifrd 
to mike that chan gegtu which inſtinẽt bas directed them 
fortheir preſrtatiomand fecurityg dinte all theiwartermpts 
are to/get but of confanetnent, . as Jong as! theythaveum 
— 11 — and, her thele ave chiatiſted, 
mpferiarnidzd think, this: ftate muiſt-betmn= 
dnobdrbyia-difjiofitioblin the animal itſelf, and icanmet 
beobraughton bycrombpul fπn L hope I.fhatiberfacceffs 
ful in my endeavours t precure ſome f the martins at 
their firſt appearance as bheibeingany way inſtrumental 

to oblige you mllkbe 2 very: great fatis faction to, 850.75 
r nwyos fnagmmoliigg s of niuyht 
bad 7943 cd botogqui) nod2 off 18d bas : vb 1afteslq 
todo 2113 16 AT T7 blo od} ort bacifti 
IIIA 507 01 2g eee ee, 111 5 2701101 312 100 


"JE Datu tial p50 E ＋ 8 A1. 10 Pu ono ic 


-712 6 bas 2m 103d pp » A ]rgq ost at 

ee e Wh SHE pr „ den 
0D 201463 0947 9913-ME wotlod 8 at bẽ, gono i 
Atti! Dan go 3£d3 ;awob to bai s diem 59100 baid 


= Sir 0d ow? acl? 18411 5 - Jatne(5+: May dn 476 I: 
— — 
Jayed writing to yous W ins 


and if facts, at welleftubliſtee>bdorths matursiof things 
can well admit, are allowed toſbè of any>confequence;I 
hope have not entirely failed bf ſuceeis. / Mri TRIST-the; 
FR recorder, —— uf parliament for this 


E, 


ſiſtech in / felling ther tree, alſo handled ity hat when the 
ſirſt perceived the: bird it appeared to be dead, yet the 

heat of their hands made it move briſſcly; and that thiis 
bird che believes to have been à cuckow. As the ſtory of 


[ $49 1 


town, ds ſawiimy martinsſin the 


wimtgrzb about] :Ghrifimas, flying, t ant fro mntlty wm 
lange roc; not more than a mile from Totneſs) and alſo 


nenr the riven. . MriidEvVER;zreputablefarmer, igreudy 


at anytime o make dath, that hei once found a ſwift in 


the church of Aſhprington, in the middle of winter; 


that he took it in bis hand; aid though it dhewed no 
ſigns of lite, he is certain, it could nt h “,,U½v een dead 
but a few hours. Heduppaſes inqwopped fromithe rdof, 
at a time when ome cdmaſons ere at work; ivepairing: a. 
breach. THoMuAS DSDHAN alfa affirms, othat he once 

8 26th.af Decemheritwa tajallowsor martins, ö 
flying in a gentleman's court of Syfferton; that it was a 
pleaſant day; and that he then ſuppoſed that they had 
iſſued from the old thatch- covering of the out-houſes. 
But here follows a direct evidence, as to the torpidity 


of one kind of big 
in the pariſn l 5 [ib 
ditable witneſs, that in the winter, and pear Chriſtmaſs, | 


he once found, in a hollow aſh-tree then taking down, 
a bird covered with. a kind of down; that on handling 


it; it ſhewedHipns UF life; that the two labourers v aſ- 


the cuckow plucking off his feathers, and remaining tor- 


pidduring the winter im hollom trees, is, generally be“! 


— IIRTe: chereſtahliſhment of the fact an 
$1701 peared 


AT made oath, laſt Sunday, 


erton, before me and a cre- 


n . 
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to the mantier of 
a weak ny ON oC Rand,” | Ad bike 
on the other: Again, M FKEHARD, of Privy Garden, — 
be now living; to teſtify the truth of the accotiaf of the 
torpid martins, which he aw taken out of the banks of 


the Rhine, and which, — His letter to: P.  COLLINSON, 
2 


2 


the p Peeters evidence oT Mr. TRIST, verb, irn, 
and myſtif; and the NR vidence'of Mr. aenakb, 
2 EVI id Mr. Wirz an men of cha- 


* 2 


rden of e _ be ho pris tv Have its free 


4 $ 3 
1 


t Pave pleaſed myfef w. 


1 8 Rag Ev allows, wird. ee ts ones, 
which tn: ay b&\GaRly y rab ace their neſts weft fecdin 
ins Kirge "le vered Wirft 
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ſerve them in the different degrees of to 


teſtinal tube was perfectly empty, except. about half 
inch from the anus, where there was a little hard feces. 


pro aching ſeaſon. I think there is reaſon. to believe, 
from the ſmall quantity of feces in the inteſtines, and 


iment ane, it would ; 3h; curious to: ob- | 


rpidity.. during 
the winter. The inteſtines: might at different times be 
inſpected, and their analogy. with. thoſe of the torpid 
bat carefully obſerved... I have had an opportunity of 
examining. the viſcera of ſeveral torpid. bats. . The 1 in 
an 


The gall- bladder was filled with a 
fluid. The ball of rankEXERETT's t ermo being 
laid i in the body of one of ther, the heat of the bloo 

at the heart raiſed the quickſilve ) des. 

others, opened at the fame. ti time, ee could de 
perceived, either by the therm 

Theſe experiments being Made in t 

April, it is reaſonable to ſuppoſe, th whict 

affected the thermometer, had be gun to feel the ap- 


Uncid, e 


from its being ſo near the anus, that thoſe animals, when 


they find themſelves growing torpid, take ſufficient food 


to ſerve them during the winter. All the animal func- 
tions in this ſtate are carried on exceedingly ſlow; but 
that they do go on, in ſome degree, is evident from their 
ciation, and the feces, which are found in 
blen y underneath the place where they hang in cluſters. 
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The birds, of the 
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ect of a future letter, when I hope once more to have 
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fabſtance moſt like ſmall 
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be procured ſhall be examined. The reſult ſhall be the 


not yet ma 
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"thoſe which firſt appeared, 


as I alſo did with regard to the torpid bats. 


(a) N. B. 1 had defired him to ſhoot ſome 'of 


the honour to ſubſcribe myſelf, 8c. 
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leg AB there is a tube of latten braſs, which is kneed or 
bent perpendicularly outwards, and! has its mouth open 
towards y. On the other leg cp is a cover, with a round 


hole 6 in the upper part of it, Aths of an inch in dia- 
meter. This cover and the kneed tube are connected 


together by a ſlip of braſs ed, which not only gives 
ſtrength to the whole inſtrument, but alſo ſerves to hold 


the ſcale H. The kneed tube and cover are fixed on 
with hard cement or ſealing wax. To the ſame tube is 
ſoldered a piece of braſs e, with a round hole in it, to re- 


ceive the ſteel ſpindle KL, and at / there is juſt ſuch ano- 


ther piece of braſs ſoldered to the braſs hoop g, which 


ſurrounds both legs of the inſtrument.” Fhere is a ſmall 


Soulder on the ſpindle at , upon whieh the inftrument 


BbDS reſts, 


Sie FRIES | | F& 28] 1 101 13 


1 glaſs tubes AB, CD, of five or fix inches 
in length (TAB. x. fig. I.). Their bores, which are ſo much 
the better always for being equal, are each about £ths of 
an inch in diameter. They are connected together, like a 
ſiphon, by a ſmall bent glaſs tube ab, the bore of which 
is gth of an inch in diameter. On the upper end of the 
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it only one inich in the other: Fe Force of t ne wind 
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ment are of the Cine tore ney? ht of the « CO lum 
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in nenne leg, or the ſum of what 3 is ae 


ing 7 in both legs. 
But 


o - * T 
- 


b 0 1 


Bat if the legs are of unequal bores; neither of tlieſe will 

give the true height of the column of water which the 

wind ſuſtained. But the true . n hor ——— er 
me following formuln. 

_ © Suppoſe that after a gale of wind, which had blown the 
water in-one of the tubes from a to 8 (fig. 3 ); forcing it at 
the ſame time through the other tube out at E, the ſur- 
face of the water ſhould be found ſtanding at ſome level 
do, and it were required to know what was the heightof 
the column Er or AB, which the wind ſuſtained. In order 
to obtain which, it is only necefſary to find the height of 

the columns px or er, which are conftantly equal to each 

other: for either of theſe added to one of the equal co- 


tamns Ap, Ec, will give the true height of the column 
of water which the wind ſuſtained, 


CASE "7 


Let . diameters AC, EH, of the tubes be reſpedtively 
repreſented by c, d; and let a=AD or £6, and x DB Or G. 
Then it is evident, that the column ps is to the column 
EG as Cx to d*a. But theſe columns are equal. There- 


5 3 * 
fore, cx=d a; and conſequently, x= = 


7 | EXAMPLE. 


If the diameters AC, EH, be reſpectively 1 o 0 I, and 
AD or EG=3,90 inches, x will be=,0396 of an inch. 
For. d*a=1 x 3,96= 3,96, which divided by = L 005 gue 
0390: | FT 1s ——_——— — 


CASE 
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| CASE Gs: e 1 nd 


But if at any inſtant of time, whilſt the wind was 
blowing, it was obſerved, that when the water ſtood at E, 
the top of the tube out of which it is forced, it was de- 
preſſed in the other tube to ſome given level zr, the al- 
titude at which it would have ſtood in each, had it im- - 
mediately ſubſided, may be found in the Slowing man- 
ner: 


Let b=AB or EF. Then it is evident, that the column 
'DB is equal to the difference of the columns Er, or. But 
the difference of theſe columns i is as d dx. Therefore 


c =db—d'x; and conſequently, x= A OH — 

For the caſes when the wind blows in at the narrow. 
leg of the inſtrument. 

Let AB EF, EG or aba, GF=DB=X, and the dia- 
meters EH, CA, refpectively ad, c, as before. Then it is 
evident, that the column ap is to the column rf as 
ac to dx. But thefe columns are equal. Therefore, 


| tt 
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ac 


| = K and conſequently, ==" This anſwers to | 


CASE I. 
It is aMo evident, that the coke Ap is equal to the 3 
difference of the columns as, DB. But the difference of 
| | 1" theſe columns is as b&—x. Therefore, d c C. 


2 


Whence we get æõ This correſponds to CASE II. 


As there i is always a calculation to be made for every 
6 expe- 
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a. 
, 


eren ingen are ofa 
al boxes, 1 would recommend it to the makers of 


e 


inſtruments, to make uſe of tubes that are equal, er at 
leaſt nearly ſo, that the error may become next to n- 
thing, hing very eaſy to be done. In this 
manner we can readily determine the greateſt force, which 
the wind has blown with, during tl the time the inſtrument 
has been expoſed to its action. But as it may be ſafely 
left alone, by ſcrewing i its ſpindle i into the proper ſtand, 
or into the top of a poſt, and as the wind never fails 
to turn the mouth of it towards itſelf, it is not neceflary 
for the obſerver to continue always by it; for it may be 
allowed to ftand all night, expoſed to the wind, without 
any inconvenience, though it ſhould. even happen to 
rain very heavily. However, recourſe can only be had 
to this method of uſing t the inſtrument. on ſhore: for at 
fea it muſt always be held upina perpendicular poſition 
in the hand, whether it be uſed when. only half full of 


| water, or when quite f ull; which, laſt will be frequently 


found to be the only, practicable method of aſcertaining 
me force of the wind during the night, when it blows ſo 
hard that it is impoſſible to keep any lights on deck. 
A perſon filling the wind-gage, in a calm place, with 
| RE water, in order to determine the force of the wind, in 
| mee way which I have been juſt now deſcribing, will be 
| FRE apt to imagine, that it cannot give the meaſurement cor- 


rea; for he will find ſuch a repulſion to ariſe from the 
TI +<dges of the hole o, as to ſuſtain a column of water in 
1 e kneed or bent ** perhaps half an inch above the 

| level; 


. 35 1 


waa! but by either blowing acroſs ae und Kole7% 
moving his finger over it, he will ſoon bring the water 
in the kneed tube to ſtand at the ſame level with it, by 
taking off gradually the convex ſuf 
which. projects out at the hole in the form of a 
Hberule. And this effect the wind very 0 pr OX 
itſelf. 
of the tube out of which the. water is expelled by the 
wind; but it ſhould be fnade very thin. For if there be 
no ſuch cover, and the mouth of the kneed tube be ſtop- 
ped, after the in 
to prevent the wind from having any infltience in raiſing 
it, you will find, upon expoſing it to a ſtrong gale, that 
in a ve 
of water. Whence it appears, that a very conſiderable 
error would ariſe from uſing the wind- gage i in this ſtate. 
But in all the experiments which I have made with 
this inſtrument, whilft it had the cover and the round 
hole of ths of an inch in diameter in the N of 
it, I Have not been able to diſcover any error. The 
uſe of the ſmall tube of communication 45 (fig. 1 91 is to 
check the undulation of the water, fo that the height of 

it may be read off from the ſcale with eaſe and certainty. 


the true height of the column, which the wind is able at 
that time to fuſtain, from its receiving : a ſudden impu 
whilft it is vibratin g either in its aſcent* or dich.” Fai 
water in the legs of a ſiphon is capaBl 4 
Vo L. LXV. WTE 


ce obne wat, ; 


There ought always to be a cover on the top 


trument is quite full of x water, in order 


7 ſhort time it will blow out perhaps half an inch 


But it is particularly deſigned, to prevent the water from 
being thrown up to a much greater or leſs altitude, than 


* * T 


e ks uſe of in the wind-gage whoge? , whichtex- | 
ceeds 48* by 42, the greateſt, change produced vill be 
only ,0027 or rcd parts of the whole. So chat if the ah 
tude of the. column af water ſuſtained by the wind were 
even to be five inches, the, part of this effect, ariſing 
from the diminution of the ſpecific gravity of the water, 
occaſioned by. the greateſt heat, will only amount to 
0, 1 35 or i Parts of an inch, a change which can- 
not be meaſured by the inſtrument. It may be ſome- 
times neceſſary to emp! oy other fluids beſides water, par- 

ticularly if the degree of cold be below freezing: for 
then we muſt uſe a fluid that will not freeze in the de- 

Y gree of cold in Which we > expoſe the inſtrument, other- 
wife the wind can have no influence on it, and the liquor 
freezing in the tube will break it. I ſhall, therefore, 
mention A few liquors ; in the following table that WII 
anſwer the purpoſe, as alſo ſubjoin za general method c of 
reducing them all to one common meaſure. But of 
all the fluids I am acquainted with, when the effects of 
froſt are to be feared, I know none better adapted to our 
purpoſe than a ſaturated ſolution of ſea- ſalt; ſince it does 
not freeze till the thermometer falls to o degrees, and is 
Aa fluid conſtantly of the ſame ſpecific gravity. Spirit of 

wine, independent of its being more variable in reſpect 
of ſpecific gravity by the influence of heat and cold, is 
alſo more or leſs ſo, as it is more or Teſs rectified. And 
althou gh the true ſpecific gravity, were known at the 

beginning of the operation, it would even change during 
the time of uſing it, by imbibing moiſture from the air. 
7 Let 
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Any change 1 can Wi in the ſpecific 


ſible alteration, « on > Experiments made with this inſtru- 
ment. 
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twixt freezing and boiling, or in 180% on FAHRENHEIT'S 


ſcale, it increaſes, only - 75 50 17 of its whole bulk, or 
volume, I cannot, however, find any author that men- 


tions at what preciſe degree of heat a cubic foot of water 
was weighed. Mr. FAHRENHEIT indeed made ſeveral of 


his curious experiments on the ſpecific gravities of bo- 


dies when the water. raiſed his thermometer to 482, 


Now if we ſuppoſe the greateſt ] heat of the water which 
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) MUSSCHEN. Introd. ad Philoſ. Natur. tom. II. p. 625. 
(c). Philoſaphical Tranſactions, N* 383. 


Gee 


gravity 
of the water from heat or cold, will make no fens 


A cubic ** of water is generally ſuppoſed to weigh c 
1000 Avoirdupois ounces; and f rom ſome experiments 
made by Mr. 1 MUSSCHENBROEK it would appear, that be 
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of the water which. the wind ſuſtains.” Thien u Will 
repreſent always its weight, and will ferve as 4 common 
PN i for the cles gravities of all other Uquors.. 
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„ler W | refuge the' weight or"; a column of water” 
the of an. inch. high, ſtanding on a ſquare foot; and 


let a=80=4 inches. Then (by Tas. 1.), a0 is equal to 
20,8 33 Avoirdupois pounds. Therefore 1 244 x 20, 833 
=weight of a-faturated ſolution of ſea ſalt of the ſame 
altitude. and = = the altitude of a column of a ſaturated 
— f the. ſame, weighing 20,833 pounds Avoir- 
L dupois,, 
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n giues its Force —— — 0 
Aſrertain the velocity in every aller caſe, the denſity be- 
ing known. For it appears from experiments, made by 
Mr. JAMES FERGUSON, v. R 8 s. on the whirling-table, 
that its force is as the ſquare of its velocity. But as the 
denſity, which is one of the data requiſite for determin- 
ing the velocity by this inſtrument, was not taken into 
conſideration in theſe experiments, all that we can do at 
Pretent! is to ſuggeſt the idea. 
At may not, perhaps, be improper to take ah that 
WVEporntion will have ſome effect in diminiſhing the al- 
titude of the column of water; though its influence, for 
the moſt part, will be very incenfiderable. The more 
frequently, therefore, the inſtrument is examined, it will 


be ſo much the better. If it be expoſed to the action of 


the wind, whilſt it happens to ſnow, it will be neceſſary 
to look at it frequently, leaſt the ſnow ſhould choak up 
| the mouth of the wind gage. | 


Extract of a letter Som Dr. LIND to Col. ROY. Dated 5 
Edinburgh, May 26, 1775. 


The wind- gage ought to be ſome what lon ger than that 
1 lately ſent Sir JOHN PRINGLE. For we had a gale here on 


the oeh current, which ſupported a column of water 
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between the zenith diſtances ſhewn on each — and 


bers ſhown'on' tHe limb bf the 
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52 39," 
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the true zenith diſtance i 1s g 7,8, and the error of the 


Na © 4.4 Fei bby 
line of collimation 1 3. 8, to be ſubtracted from the num- 
quadrant. In like man- 


1 6 1 978, and tlie error of the line of coliliition 1 3, 8 
If we ſappoſe the apparent eclir ation of þ Draconis on 


July rath. to be 52 28 62,3. that of 14 Draconis 


51 31 * we "have the Jatitude froth the former 


d rom t. e latter 32 38“ 17. 
N. B. Some obſervations on theſe two ſtars in July 


1772, give the ſame latitude within leſs than 2”, but 


make the error of the line of collimation 23” to be ſub- 
tracted. I ſuſpect _ the line of collimation is liable to 


ſmall variations in * Te, if not in all. 
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The mean zenith diſtance of Nov. IO.IT. 13. cleared ; 


of refraction, is 3 5 28 3 3, 8. To this add 7, 8 for the 


increaſe of apparent declination between Nov. I 2. and 


Dec. 1 2. and we have the zenith diſtance on Dec. 1 2. (as 
derived from the obſervations in November) 3528041“. 
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52 37.305 hut choſe obſervations he ſet in com- 


01 * 3 n 


888 


— 5 wet 5" 
| ; [ 2 * 54 F.C { N 41 
j | 0 E 30 | 2 11 d | o G 111 


Occultationb 81 Y and: 4 Tauri, obſerved at Leiceſter, 
Nov. T8, 1274 F 


\ | . 8 — 
| 74 5 | Time 8 
5 | 3 by the elock, 
{WIE.A B 0 | = I -Q 2C 888 92 los FF RAS! 81 
„ „ ee re ed 
 Emerſion y Tauri, | v8 89 0 
W 4 Tauri. Touched the limb, | ki 59 26 
55 Vagiſhed, PRE XIV 59 30 
Emerſon e Tam inſtantancous, | 3 * 1 12 38. 


| 
F.. $0 


() The obſervations were re made; in F 8 worn e to. the church, | 


* : 


K* — y— rr oo oo eo—_—_ oo 


The 


L ο⏑’Q 1 
————— —— 
2:41 -10t bagoTrroT7 owt | 


7d 0 fi ATI Hi 8 Q Real 00 10 lil 
Mu of the 3 


bar i; ae n 
XX111 15 . 
wg Mitt les 
47 3 


Mete 
5 925 I Ee t oe 


Nor. | 
LOR + 15 


45 54 


els FO F. g DIER Gs Þ 


tinte. duo Sr 3 was confo 0 9 8 9 116 MO 
it 88 = 2 19ftooiad (ui diu e Hiri 34) 10 


Zeriith diſtadees takerr Wirlw ke Id 
to aſbertaim the ahHGNe rdf df Ehe DCR NV. 180 

/(Barbnnvtet 206 ande, Tükrmeeter 33: 2117 Ct 
e MR: hf UE — 


H. M. 8. 


: VII 0 0 


| | | = 71 5 6 | 
| 10115 1 2 12 46) 12857, 1 uaoreaabal le f ell OUS lu220 


d 1 f 7 4 21/4 

1 n I - > 
E %% | 73 7 103 [Ou 1 

* | n 1 © 

| 1 4, 50 457 60 4 57 5 | 
+ o Js. 56 204 50 013 ff Tau. 
BF Nö 
W 

j 3 14 tail $191 duo! 

| 354 $5. 3 58 2 8 Geminorum. 

| 


8 282 


hreen Wely en 


L 372 1 


From the mean of the two firſt zenith diſtances ot 


a Aquilæ the clock will be found to be ſlower than mean 
time 14”. By the ſecond pair of « Aquilz, 13”. By the 
next three zenith diſtances of a Tauri, i234 Ny dheEnext 
three of g Gemintorum; 16% By the Jai four of Tauri, 
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1773 the error of the line of "inn being I 375 as 


before. The mean of all theſe gives the clock I 4,6 
| flower than mean time. Hence, 
90 10 be Htg 2EW NN ig 
9411 £1: 100 31D 12110 1619% 3 (130% non 


bos nf Tay. An 8 Hi 41 i 8 5 "Ho 


s j ; 1 * 
CS Immerſion a Taun. 


If * (IL 1 10 e 3 0d 
dg [11 Henexfipn e unf in gf LT ns; 2000 


me emerſion of! Fãuri was obſeryed;:; At Greenwich 
ag 3558 f or he 1019 01q 1 dDKtw doitioin d 1100 } 


FAY * 34 3957 Q Tuſtka 

[SLE Ta 7 Aung * 5030 

The it imme n of gt 38 5 00 pa 0 00 
A. CLI 2 0! 

which, was obſerved at Leiceſter, Ap! 5 770, a 


* = n I = 
4 * — a l a 6 th —_ FEI * 
* _ , 9 : FT 9 R * * "WY yy 
* c 0 - . * MS * 
yy 1 
- —— — — - _—— — 
— — 8 R 
_—_— — - — — 
— — — * — 
— — —— — — — — 
4 = =. 4 - >, - pag * p 
6’ ˙· by =. 
l Z * anne _ 
8 i > Þ _ 
Tm _— D ——— 7; = "I 
- 
= 


122 8 
— — —_— 
— — — — = 


— 
- —— — wan ——— 


55 
l 
5 
1 
1 
113 

i : * 
\ 7 
1 


n p14, 54 2126 einge 7 12 
11 45 44 rags time, was alſo —_—_— Greervich at 
MDncaage 21 Hp 9c 0 
4x. In 28, 6 folar time. See Phil. Trank f for 1770. 
B22 18919 I DINE 15 AOrtOACo5;13 bein 
O09 ihre oro 2d Dt nnn 
| 10 gr vilmmmotnibas vim 
4 * 4 * 7 \B ) 
4 * 21 2 1 


v4 217 017 31it 6 N 7 n 


XXXVI. Some 


10 esonleflib ins fit owt 5d3 10 nem 53 MO 
nom , 19wolt 5d 07 beigot diy Jdoob 9d sfinph x 
2M yd "£1 liupkh N 10 115 DAONt at va Var omit 
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jormance of | Anipulg tion above Nute, PP ſhe fn. 
Lie circular anner, bd 050 A Gooch, cr ar 


1101. 676991 111 bf 10. 14 GY 
Norwich. e 


Or 23012 at covroe Sterlt IIS to nmevrm od not» 


01 HI Mn rn at 1 wot 


Redde;, May * EAR 1774, I was afked, in conſulta- | 
cafe of a vin Kin a lad of abotit Hfteen ) 
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tion with ſeveral other furgeons, i in the: 
IU „ Hon 


belonging to the Belchamprhouſe of Induſtry, i in the 
county of Suffolk. The propriety'of tHe operation above 
che xnee wasindifputabley andthe fingle;iinftead of the 


double, incifion, which I  propropoſe to the conſidera- 

iin are a” VX 16. 
tion of \ bret! Aue ee rite to, and 
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PIP ollowin 5 ang S ae 

fawingupt heteguments as far as could 400 done, 
—.— tight and very exactly with a narrow bang (a), 
before ſtraitenin the tourniquet 11 gature, the operation 
Was performed By Me. RE VXNS, of Haleſworth, O 
made the inciſion quick and with great exactneſs, quite 
round to the bone, ſteadily at once; rather lower poſter: 
orly and internally than anteriorly and externally, as the 


(a) The band may be about an inch broad, made of ſirm linen cloth or 
thin leather, ſpread with common plaſter; and in order to increaſe its power, it 
may have a flit in the middle, and be uſed hke the uniting bandage, 


| [ 
* 1 p \ i * j 
9 4 . 1 4 - F , 4 » Z 


Er ct In ] wy 
bang! directed, in conſideration; of the different attaghn | 
ment of the muſcles Theſe were then carefully d. 
ſected from the periaſe uu, and drawn up with the ven 
tractor, as 1 formerly deſcribed ; ſo that aſtur he uſe a 
the ſaw, the end of the bone was lodged full two 
inches in the muſcles „ This manner of operation 
ſucceeded to our wiſh; leaving a flat, even ſtump, Which 
was completely cicatrized in leſs than two months; and 
with but little exfpliation from the bones, as Mr. A- 
vas informed met ſince that, he aſſured me, that it 
was the beſt ſtump he had ever ſeen, whigh he aſcribed 
to the manner of amꝑutating and the treatment uy 
wards. (4344: £34 245 be 25 1 % n Hit An, TUTVTEIS £11 
The fallqwing method in this caſe was uſed ta keep 
down the teguments and muſules, dyring the cure of 
the ſtump, which I have practiſed more than ſorty years, 
much to my ovm ſatis faction, and the apprabation of 
many of myſbrethren. As ſon as the enſign is over, 
and the wound well digeſted, I apbly a, circular plaſter, 
moderately adheſive, four or ſive inches broad, with great 
exactneſs, near to the ler af the waund; and then 


ie eden HE altes. | HW 


a) ) See Chapter upon | Amputgtions in ay GO The! Remarks in lake! 
edit. 2.; and what M. Louis fays vpon' this fabjeR, in the Mem. de PAcad. 
Roy. 2 tom. II. et IV. In the latter of which, this eminent ſurgeon = 
- mentions his having had compreſſion ſucceſsfully made upon the crural artery in 
the groin, in ſome amputations that he performed, where there was not room to 
apply the tourniquet to the thigh. The celdhrated M. rET1T, many years ago, 
preſerved the life of a gentleman, by inventing a machine to ſerve ſuch a purpoſe, 
on account of a hemorrhage, twenty- one wy after having r his Fang n 
tated er up than ordinary. — 
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afiiv46- ths whole-breaith-of« dt, at d As 
ſtralight ſtraps of the ame kind of plaſter, of fuitable- 
dimenſſons; with ſlits in half of them, for their Opp 
ſites to be paſſtd through over the neceffary dreſſings; 
and an eafy well - adapted corhpreſs of à ſufficient thick - 
neſs, having a piece of ſtiff paper on the outfide of it; 
directing an affiſtant to thruſt gently and evenly down, 
with both hands, the teguments and muſcles, Whilſt 
1 draw the ſtraps properly ſtrait, arid ſecure thie ends 
of them when reflected, with a narrower circular plaſ- 
ter. Auf this can be _— removed, and /occafionally 
renew 111 ting the other circular 
plaſter remain without — as long as its adheſion 
effrctdallyatiſwers the purpoſe, And after proceeding 
in this mantier/ generally find w cap ſufficient, with- 
out any bamdage % 11! l 165 1 l 114 "oF 44. FF J 4011 

cite otily inſtance in Which have had good 
reaſon to ue the ſingle änciſion; and ſhould it be 
found, by ſufficient experience, to anſwer the end in ge- 
neral; but as well as the double, in preventing a conical ' 
ſtump ch, as mentionedin my Gaſes and Remarks in Sur- 
gery, it will incliſputahly deſerve the preference; and 
though, from what L have obſerved, there ſeldom is much 
P 100 bone acading the double inciſion, P 
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60 When Wes me 3 2 10 —— PR 1 ſhould how, 
adviſed this method, from its great utility experienced in many inſtances. 

(4) have been informed, by good authority, that a reſection of ihe bone 
is no uncommon prattice. at Paris, io rumedy this. inconveniences | 6.414 
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an amputation has been performed, a very ſtrait ban- 
dage ſtiould by all means be avoided in the ſubſequent 


tion of a good ſtump under the moſt ſkilful manage- 


tiſed, according as the ſurgeon ſhall find reaſon to de - 


of attachment and adheſion of the muſcles, by means 


the ſtrait narrow band, as has been deſcribed, it is evi- 


when it ids been properly n and the cure of the 
wound judiciouſfſy conducted; yet I have ſometimes ob- 
ſerved, notwithſtanding the utmoſt judgerient und at- 
tention, ſome appearance of want of muſcular ſubſtance 
to form a well-ſhaped ſtump. And in in whatever method 


treatment of the wound, for obvious reaſons; namely, 
becauſe it obſtructs circulation, and is an impediment to 
nutrition. The condition of the patient, the ſtate of 
the limb, and the part of it where the operation is ſome- 
times found abſolutely neceſſary to be performed, with 
other concurring circumſtances may prevent the forma- 


ment, whether the ſingle or double inciſion was prac- 


termine his choice, by duly exerciſing his judgement 
in this nice point. Conſidering the different degrees 


of the cellular membrane, if kept firmly together with 


dent, they will be more evenly and regularly divided 
by the ſingle than by the double inciſion; for when the 
muſcles are laid bare, if a ſtimulus of any kind is ap- 
plied to their fibres, it is evident, they will contract more 
or leſs, according to their different attachments, and dif- 
ferent degrees of irritability: and for this reaſon an even 
ſection will not eafily be effected, unleſs the whole inci- 
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ſion bo made at once, and as if wEref 
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to think, and not without the authority of experience, that amputation below the 


knee, by the ſingle inciſion, may IN) foppy preferable;, r g what. has been 5 


mentioned, and cuttin the £977 rocnemius 1 uſcle a litt 0 50 ter than an the other, 
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muſcles, as Mr. HARP Girects in "iis Eliruroical'Ope tions. | 88 
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Redde, May! 10 1 N tfletaſe deſcritzed rr the preceding pa- 
per we obſerved % divifien of the femo- 
ral artery into th tr of equal fire; running parallel; 
and fo near together, as tfiat we couldcomveniently'ins 
clude them in one IHgattre with the needle; avoiding the 
nerve, after raiſing ther up wich the diſſecting forceps; 
by 4 {all portion öf the Whtie 


And here we fotttid ns 6ctaliont6'tike vp any other veſ- 
ſel. This makes the third nftance'iti amputations of 


in the arterial ſyſtem; Hence 1 um indinedtothink it not 
improbable that this has often happened, though I do 


not find it has been noticed by any other ſurgeon. The 
remark may prove of ſome practical uſe, as I have hinted 


in my Treatiſe on Wounds, p. 78. in reſpect to aneu- 


ryſms in the thighs. lt might indeed reaſonably be 


feared, where there is only one trunk of the femoral ar- 
tery without a diviſion, which is commonly ſuppoſed 
to be the general caſe, that the lateral and communi- 


cating branches would not ſufficiently enlarge, to carry 


on the circulation of the blood, and preſerve the life and 
uſe of the limb after the operation for an aneuryſm. 
— — This 


4. 


This point ſeems worthy of particalarconfuletation; and 


indeed it proved the ſubject of ſome controverſy, in the 
caſe of an anenryſm about four inches above the knee of 


 whealthful ung man (up poſed to proceed from fall 


+ £4 


months after, one of the ſurgeons concerned in the con- 


ſultation told me, there appeared at this time no Hopes 


— 


of ſucceeding by the operation; for hes 
but little of ſaving; the patient, life b 
lt is not to be expected that an operation of thi nature, 
o e — in this, part: mou in eyery 1 inſtance 

a * 22 7 LESLIE, an 
nent xt Gargeon en Gorke, had he ſatisfaction. to experience, 
in a caſe, hic. is related in the Medical and Philoſophir 


incur cenſure for the unfortunate; exent, after having 


taken all;-prudent and probable. gere e Ga 
3 limb. NA (| 11 377 5 A be” — | 


"7 ) The Coho AL dus, d was bars, of Aal and ige 
in tlie univerſity of Francker, an tlie moſt famous lithotomiſt of his time, after 


fucceſsfally performing the Cafarian operation at Lewarden, in which he found 


the fetus im the right Fallopian tube, wrote a letter, upon that occaſion, to 
Sir THOMAS MILLINGTON, phyſician to caarLEs II.; and afterwards he 


happily cut that eminent phyfician for the ſtone, at the age of ſixty-eight, in 


London. In Which letter; he earneſtly admoniſhies ſurgeons not to be intimidated 
by threatening proſpects, from undertaking dangerous and difficult operations, 
leſt their reputations [ſhould ſuffer for want of ſucceſs. This letter, written in 
French, conſiſts of ſeventy bages, containing much ſolid, practical knowledge 
and was annexed to BELLOSTE's 4th edition of his Chirurgien de PH6pital, 
printed at Amſterdam in the year 1777. + to gh 
T1 - From 


a year before) in which my opinign Was aſked; Some 


| emi- 


cal Commentaries, of the EHinburgh Society, N* VI. p. 
176 2. The ſurgeom however, qught by no means to 


rve his 5 


— — — —— — — — —— ——_ - — 
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55 {Rrown- theſeſ confiderations, , — 
thoughts- upon this fubiect ta, DHH brethrenjj 
wäſhing to have experiments ,madeMupan bmutds, tint; 
might; aſcertain as Har, as, poffi hie, by anale Batter 
which. appeared to us of great. importance and This do- 
tive induced one of them, with the aſſiſtance of a penſon 
of fuperior knowledge in the anatomy and diſeaſes of 
horſes, to xeſolve upon diſſecting o ut; of the thighs of a; 
horſe, and a dog, the firſt; opportunity that offered, thæ 
trunk of the artery to the length of tyWo on three inches: 
to obſerve whether there as ſuch a diviſion of it, as 1 
have remarked in the human ſſpeciesa andethen to treat 

the wound, as after the gperatian. for an aneuryſm, ate 
tending particularly to alkthe cenſequenges. Tbis kind 
of luſus lads has been- often foundꝭ in the bunerus, by 
anatomiſts. After having engaged mi friends at Nor- 
wich in this, purſuit, ſomething happening to prevent 
their carrying the defign into execution ſo ſoon as they 
intended, determined me, with the aſſiſtance of Mr. RE- 
VANS, whom I have mentioned before, to make the ex- 
periment upon a full- grown young ſpa 


3 - Je 


iel, and to Keegy 

a journal of the occurrences in conſequence, thereof. 
On January the 19th, 1775, we performed the ope-- 
ration with very little trouble, having ſecurely bound the 
animal to prevent interruption. We deſignedly includ- 
ed in the ligatures, with the trunk of the artery, a lit - 


tle above the middle of the thigh, the vein and nerve ac- 
companyin g it, in ander to nder the experiment more 
deciſive, 


14 as | ib 
deviſive3146:iti face * 2d, than it would have bee Had 
tue artery alone been taken in- We diſcovered no di- 
viſibn in the trunk of the artery like what U have Ob- 
ſerved; and having made the weund of a ſuffcient EI 


tent; we Tucteetled at onee in paſſing the Hgatures well 


the needle without the leaſt Hæmerrh age. The Wound 
was anointed with freſh hog! 8 lard, to tempt the dog | 
the more [readily to lick it; and this enen Was 
often repeated having at th the fame time the whole 


limb embrocated with Jitipmeh tun Golan, Which was 
ration, the dog ſhewed no 
ſigns of great pain, had maſpaſinodioniotions; in the limb, 


well rubbed in. Aftef the of 


but made no uſe of it, and WZ could feel no Pulfation be- 
low the ligatures. On the 26th nothing appeared wor- 


thy notice, only that there Was a Warmth Oh ut the 


limb, nearly to the ſarnie degre 
A little odematbug fwelling appeared upon the leg: 
other reſpects, as yeſterday?7 i 1454; Same Gre ee 


as yeſterdayz begun to move the limb. 234d Moved 


the limb rather more; wound looked well. / 24th, 
Moved the limb more than yeſterday; ; wound well di- 
geſtedʒ dematous Awelling leſs. 2 sth, The upper 
ligature came off; no æmorrbage enſued. 26th, 

Wound in a healing ſtate; he began to ſtep upon the 


limb; œdematous ſwelling quite diſperſed, 27th, All 


appearances favourable. 2 8th, The other li gatures 
came off, without any oozing of blood. 29th, The 
wound contracted into a'narrow dm pad by virue of 
„ili! 3 his 


e as inte other. bi 


— 


8 I'S 3, 3 r 
his own. x balſawir tongue; no ocher application was 
made to the wound or lib than mentioned at ffuſt. 
_ zoth, No materia alteration: 3ſt He uſed che dit J 
1 amoſt as well as the ther- Feb. qth, Dr. Munz 
! Haleſworth, Hh attended to che lequel of f this 
ment, ſtrictly examined the limb wich Mr. DBVANS and 
me; and we could feet no pulfation of the trunk of the 
artery in the ſpace, nor inthe lower partof the linab, after 
the wound had been perfectly healed ſame days. The 
dog was then remarkably briſk and lively, and as active 
as ufual, without any impediment in the motion of che 
limb; and no ſwelling remained in any part of it. 
We kept the dog alive till the 25th of March, and 
examined the um attentively from time to time, with- 
out finding any viſible defect in it, or want of ſenſa- 
tion. Then, it not being likely that any thing more 
remarkable ſhould appear, while he "lived, we had 
him Killed for farther i inquiry. We had an apparatus 
| ready for inj jection; but upon confideration, 'that care- 
fully diſſectin; 8 out the parts where wehad performed the 
operation, and then carefully examining them, might 
more effectually anſwer our intention, we omitted the 
uſe of it. We did not find the arteny divided into two 
equal branches, as I have mentioned and deſcribed in the 
human ſubject; but a ramification evidently appeared to 


% See M BELLOSTE's 5 upon de healiog Virtue of a Dog 8 
Tong, in vol. II. of his Hoſpital Surgeon. See alſo the note at p. 173. of 
my Caſes and Remarks in Surgery, edit. 2. 
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on - proſecution of my experiments on dif- 
ferent kinds of air, ſince the publication of my treatiſe 
on that ſubject, I think it due to the attention with Which 
vou have from the firit honoured them, to give you ſome 
account of what I have lately done. I know that every 
new diſcovery, in any branch of natural knowledge, 
gives you pleaſure; and it is peculiarly flattering to me, | 
that you conſider ſome of thoſe, which Ihave been happy 
enough to make, in a light of ſome importance. As I 
have materials enough for another ſeparate Publication, I 
ſhall not trouble the Society with a particular account of 
my obſervations; butif youthink proper tocommunicate 
to them the following very general account, as a mark 
of my reſpect for the Society, as well as for yourſelf, you 
. * . | will 


t 1 


will add to the any obligations you Have bonterre 


upon me. 1 


Fo the marine acid air, Which I Had Aſeciered at the 
time of my former publication, I have now added three 
more; vis. the vitriolic, the nitrous, and the vegetable: 
Thevitriotic acid air is produced by boiling g in oil of vitriol 
any inflammable matter, or almoſt any thing that contains 
phlogiRom; as oil, camphor, ſpirit. of wine, charcoal, 


99 * Ar 


and moſt of the metals. For though this acid ſeems to 


hade no affinity with ſome of theſe fubſtances when it 
is cold, it affects them conſiderably, and particularly 
takes pblagigton from them, when it is hot; and by means 
of the phlagqion, of which it deprives them, it is early 


made volatile, ſo as to aſſume the form of a tranſparent 


air, like that of the*marine acid; bow 4 


as Teadily im- 
bibedt by water; and às readily forming + white cloud 


upon the Adrmiſſion of alkaline air. But the affinities 


of thee Vitriolic acid air with various ſubſtances, and many 


of the ph enAũUera attending it, are ſtrikingly different 
from thoſe of the marine acid air. I thought it a little 


ſingular; that the ſolution of iron, zinc, and tin, in a di- 


when bolled in the fame acid concentrated; they ſhould 


lie acid fhould yield inflammable air; and that 


1 * 
„ * ORR 


chiefly yield acid air; which is not at all inflammable, 
and cannot be confined by water. This, however, is in 


fact the produce of the proceſs; and the very ſame as 
when copper, ſilver, or quickfilver is boiled in the fame 
acid. From'gold, platina, or lead, I w not able ta 4 
8 at all by this means. e 


FEY: | The 


* ** 
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tt os n | ls: 
710. s acid ſake is 1 H, — 
"Gxcntrited v 3Utizgmharimeacitainss from 
Mpirit of fate, and; Fthinh, bvtereaveriquadairhy Thivair 
n i perfd¹y tramſparbiritilislinſtamthyrumnbibd hy- 
terꝭ urid makks a white ed upomteadmiſſibi abatka- 
e alk though ſeverdl of its properties atelexceetingty 
_ /eifferent Hakrcdath of the marine aritriolic acixi ini: 
(Ahe netous ud Blinveorbibizeddmthelfbruwehair, 
[though only as it werch Hr g monbent ; inne no; fluid, 
- that chm àequaihttd wie i capablengf confining; (it. 
_ Pliemorel enfider the litrods atil;themoreworiderful 
und inenhauffible che Aibjectapperns.: Fhekinds fair 
ich it formgchehording ind I bivieuss trembimations | 
> $08/Ph1a5980%;, dre, Tbolitvelanpremnmideusdhian Mühe 
Minds thatcantelfomaddyithe other atids[>iManyof | 
dhe! Meno ella Mie havadatelpidecarred tummiob- 
der vatibn vetatim bor it h tom altogerbbpancexplica- = 
ez though!Lpercelverertiiwinalogies amhej N ο,]i( of 
chem. Upon this fubject iI ſtudl rave h pretty longichap- 
Aer But, to avoid being tedimtis , preſent, I/ Hab ˖ẽ 
hſerveg that by boiling:aabious hard fabftarices contain- 
nig phlogjgonp ambefpecialty:chatooat;rin>the witeous 
246i, Lget genuine nitiuns air, the very ſame that ilcget 
frum the ſobution of various metals in that acid; 1175 At 
the time of my laſt publication I had not a large burning 
lens: and as the focus of the mirror cannot be ir ν 
upon any thing in the form of a pouider, or that rquires 
a ſdlid ſupport, my experiments with tho folar rays were 
nn incomplete. I have now proc ured one of 
121 twelve 
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_ different dubſlancæs yield weryaliffebent⸗kinds of air by 
\(thiktreatmant; andihoughdthereafans; O an 


laienith obwimg H ſuch asi bad niere deri, 


| -coraman ur tlaucbſotoof the brsdipitates i hieh the 
mitrpmsIxcid N In Ed Field initraussain, in ne rt 


4 any. 1. 


wiretreribehosomy deter zi and the 2 — 
thahzanitarecb m dhighe fd eke ORinn ge beit bf | 
meridi which: $phaveouſed ita H ti 
-focys! Hire Hrnla iſnhſtandes 1 hd te S 
- mind eiti r ubοn Men confined;/by; gickS]- 
beni timaeſſels filed with chat fluid, arid Rapding ii 
their knouths nnrerſed, in iti! U prefantlyr found; that 


66,;0f 
thgatifftezent produa, in many birthe.gaſeer. be ſuffi 


yeni nlathenAes. Fammotiadittle Ale And farprized. 
: Vatzows nE ield ipflamrpableairbpthisprogth E- 


bart falineufnbftances:gicld) N aint. n Metahic 
i calnedFielebthe fartre, thema iẽ,jͤʒü a 


1Otheo)of its farms g ut the maikrenaarkebleot all the : 
kximds of air that. av Iii this procels iss ane 
that is five or ſix: times thetter than" common 2 the 
--purpoſe of reſpiratiom, inlammmnation, 
every other —————ů— Aiſa As 1 
think have ſufficiently, proved, that the fitneſs. of air for 
ane depends upon its capacity toxgceive the- 
giſtun exhaled from. he lungs, this ſpecics may not im- 

| preminrbyſhacaited; abfubogificaded air, 2. This ſpecies of 
- airþfirft produced/from mercuriuticaltinatus per /eckhen = 
- fromy the: rad precipitate of meroury, and norm 
red deal. The two former of the ſubſtances: yield, it 
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re. 1 
exalted. W 


f nit: 


as jth 9 — Aktie br 


foe .A prod. OUS Tapi 


whole hour, and Was taken our quite vigorous; and the 
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2 but the' neten met With: yidhts 
Foportf6t dt eat. dba e . Arbthef 
ee At this air 4114 hardly: any ching: 
elle... this MN tie depends! ern gr. 


hope t to 32 able to — Mi That this air is of that 
| und by means of nitrous air, 


which I confta th 15 ply us a teſt '6F thee fitnlefs bf ary! 
kind of air for re 4 75 iratton, and which I believe to be 
moff accurate an an flflltble teſt for that Purpoſe.” Ap- 


plying this "eſt, T found, to my great ſtixp e, 


on 


u. tity 1. 0 this 4 -alr rechten About fee Kies Se 


rous air to fatürate it, as common Air r 


equiyes.” Comms 
mon air is Arnie hott ohe-ifth, By a mittare 
x e bs trötis alt; Pitt te quantity Of this Aff 
in dhted Pnte-Hatf, and {He teh Hilde by te ad- 
n of twice Fee are tr b And three times the 
e ner M was e Hüft. 
e Ih an amazing freng tnf 
Ted Hot Wood crackled and buriicd 
55 24.4 ibiting an 415 9 
in like that öf iron $lowin g with' a White heat, 
and throwing "out Parks in All crections. But to ih 


dle h burned 
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flame; an and a bit of 


plete. the Proof of the Tapertor tary f- tttis-air ah 
* troduced am 
it been in common + air, it would Have died I Beta 


»in WH had 


mouſe i irito it; and ift a qutfitit\ 


* 440 


quarter of an hour, it lived, at two dffetent "inks, a 


remaining 3 appeared to be til, by the teſt of ttous 


air, as good as common air. This experiment J alſo re- 
Peated, 
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of the calcination of lead, I found nothing but 1251 an 
ora little B10 iicated common air, till I came to ai. 


cqe „Which is aſtate thay precedes the red lead. This gave 
air about twice as good as common air, and the litharge, 


which follows the red lead, gave fixed again. Roman 
vitriol and ſedative ſalt yielded air Which was, as nearly 


28 paſſible, of. the ſame. degree, of purity, with earn 


ar, - My.conjeftures gopcerning the cauſe f theſe 
PEATANCES. IEF 2s yet too crude. to. - 1 0 Fog Sog by. 


attachment to chew. . 0 this meaps.they lead t9 gy 


coxery of new facts, and from à ſufficient n 


oſs the true theory of nature wil cafily ref. 


Aye made many ather original e: 


f mi cellancous mature; but I ſhall Dot take up your time 


with the menti 
fact 


n of them in this place. If this inperr 


munication gives you, or the Society, any fat 
1 e hg very W. and . bee e 


e eee — por? vas 


ge, He. 7 i til r 2 M 1 wif A?! 
£ W. er tg & 47 Py 'et 2916 1 er 61 2 i 4 
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this pere is nne Is 
ration of fixed al from other principles 'What we have | 
got of it hithertg.ha vi 
ſtances, that were ſuppoſed to contain it. -Notwith- 
ſtanding red Wd yMdddo renn Ar, Saint made wich 


«inp AIR e is the oil 
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r, and makes it noxious, as much 


it diminiſhes com 


r 
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it from fab- | 


"7" 725 1 & 
del Have, ſaund, that the Hh ogg 
a need 


tions, even the, cryſtalline and, the tach 
thought ta be inſoluhle W ee. TOO: 
Wee, when anten a —_—_— 
; hut that the calcargons; FArths, and 
fone. of me cartha af metals, as red lead a ie en 
Of. zinc, yield. 1 in the greateſt plenty. 1017 pon the 

whole; I think, it may ſafely be concluded, that the pureſt = 

air is that which contains the Jealt gail on that air is 
impure (hy Which I mean fat it js unfit fog reſpiration, 

aud for the purpoſe, of ſupporting flame) in proportion as 
it contains morg of that ingiplez and that there is a re- 
_ gular gradation from e air, through com- 
mon air, and r ated, tf do We I ;, the 
laſt ſpecies, of ax containing the 


band the ile 
done the leaft Nati kaff hie derem 77 
7” e the.nitrqus acid; do that all theſe. . mes 
. of. air d i fer chiefly in the Mantity of aht 2 4 
Bin ee 2 3 1 La wy Ns. 5 
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— of the ſame. Cs. White —⏑ elde an 
exceedingly pure air; but the leaſt bit of charcoal; in the 
aſhes depraves the air; and if there be much char coal 
in them, the whole produce will be ftrongly . 
Lhe phznomena of detonation (which as been a very 
3 
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explicit or By this Help'sf ay! e & pefiriiet | 
enerally fippoſty; that in this cafe A fülpHU 5 — 
57 tile ei CPE mitt büb Acid und G Phlhgiun of 
the body Witt WHieh'i t is detonated; wHICh' fulphur Is 
ſo inflänimnable, that it cantiot && iſt à thometit Without 
decompofition: and it has been thought; that in che pr 
ceſs of making the tur of mitte, the acid is intirely 
deſtroyed or changed:” But, iff bötlt tHeſe eaſes, I hate 
no doubt; that the acid htl into the Lompoffsem of 
ſomie of the kinds of dipWhithlare getierated upon theſe 
occaſions. 4 once mixed a quantity of the ore of lead 
with ſpirit &t nitre, and when it Was dry, put it inte a 
gun: barrel, filled & to the motith\with has, in order 
to collect the air that” heat wotild' expel from it, in the 


Bt * | rr N Was very” great 


the 1 25 1 inte 4 Fa i 6 wee, d — the 
apparatus in in füch a mmiinner as that the explofion could = 
not affe the Collected ait, I found it to be very — 
nitrous. Such, thelefore, conclude to be the produce 
of tlie 7 5 Roh d Zur Powder, ſince charcoal with ſpi- 
rit O fl tre yields this Kind of air. In the detonation of 
nitre Tr ins that contain little” pblu un, the 


acid W may 46rin' common. air, or air much purer than 
thi at 5 199g ch: q 101 19 IIC 10 83. eig 21 
Asse 
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Kke at erb, fd (WH eerti bes ir has Wel- P- 
: progeriies. of ther $i. This animat may be conſider- | 
E parwpy>biadthe teommaan am part An 

alert wich is i fuperaddetl, wis- the penmjEſa:upꝓpun. 


hall at ꝓreſent confider it only with refpest t. he 
hft; as the firſt explains nothing, relating to e other, 


o contrived as to exceed what Was nec 
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bably got its nathe f büt it NAS Hofe 2647 che fpeife 


A and :;phyfiblogiclly;; as divided. 


nur anything relating th the animal ceconomy:iof: fiſh 
228 The firſt, & common animal ey, is 


in order to give ſituation, nouriſhment, and al bro = 
bably the peculiar: property to the ſecond. The laſt 
part, or peculiar organ, Has an immediate connexion 
with the firſt; the body affording it a ſituation; the 
heart, eg and the brain, nerves and probably 
its peculiar powers. For the firſt of theſe purpoſes, 
the 500/46 3 aut in length, being much longer 

| G 8 8 3 tan: 
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nn adaptell har age ſſivel motion ofthe whole; 
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ol bt Bi od 5d 5d to zobit 2d 
trat would be) ſufficient for what a Be allt kes Pu- 
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fin, and to the membrane which « divides the great organ 
from the ſmall; and the whole;gf their, inner edges are 
the middle partition, formerly deferibed, alſo to 
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face which incloſe the muſcles of the back al. 1 Theſe 
ſepta are at the greateſt diſtance from one another at their 
exterior edges near, the ſkin, to which they are united; 
and as they paſs from the ſkin towards their i inner attach- 
| ments they approach o one another i. Sometimes we find 
two uniting into one. On that fide next to the, muſcles 
of the back, they are hollow from edge to edge, anſwer- 
ing to the ſhape of thoſe muſcles; but become leſs and 
leſs ſo towards. the middle of the organ; and from that 
towards the lower part of the organ, they become curved 
in the other directions). At the anterior part of the 
large organ, where it is nearly of an equal breadth, they 
run pretty parallel to one another, and alſo pretty en S 
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then they get upon the middle partitio 
continue to divide into ſtill ſmaller branches; afterwhich 
they; paſs on, and get upen the ſmall: bones and maſ- 
cles, Which are the baſes for the under fin, and : at. laſt 
they are loſt on that fin. After having got Jetween 
organ and the above mentioned parts, they are — | 
ſending ſmall nerves ift6 the organs; firſt into the great 
organ, and then into the ſmalł one; alſo into the muſcies, 
of the ſin, and at laſt into the fin itſelf. Theſe branches, 
which are ſent into the organ as the trunk paſſes along, 
are ſo ſmall, that I could not trace their ramifications in 
the organs. In this fiſh, as well as in the rorpedo, the 
| nerves which ſupply the c organ are much larger than 
thoſe beſtowed on any other part for the purpoſes! of 
ſenfation and action; but it appears tu me, that thei or- 
gan of the torpedo is ſupplied with much the largeſt pro- 
portion. If all the nerves which go to it were united to- 
gether, they would make a vaſtly greater chord, than all 
thoſe which goto the organ of this eel. Perhaps when 
experiments have been made upon this fiſh, equally ac- 
curate with thoſe made upon the n the reaſon for 
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of the ſmall organ. oo. 
tition which divides the two la . 
membrane, which divides the 
ſmall. Q. The air-bladder. 


The cut.endsof the muſeles of the back. v. The 
z. The body of the ſpine. 
artery and vein. 
EH. The cut ends of the two large organs. 11. 
cut ends of the two ſmall organs, 
between the o 
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7, . 5 - EN | cients, and Þa particularly 5 DIOSCo- 
- — 233 As 4 — 2 

5 RIDES, have oken of myrrh in füch 

but to fu ppoſe 


if nner, as 500101 YL cave 0 alter TIO 
2. | 2 0 * 
DIS 16HOT OF deſcribed a i (327 bg hs ey they ad 
Ta elcribed'b 
e 


either that they AV 

858 > or, that thy 

85 155 fy tay ent ee fl {ag el , 
e er e 
clans. The Arab 4 the FA 


aa T The F 0 80 er, WO IO 175 i 1 n 
19” i = 117411 Hd VII mTOR 
the chain 8 {Ws ek ph: ylictans and ours 


ob 


2 95 Nil! 119k £ 038141 19 £ 
whoſe count the myrr Was 1 5 e Whoſe 


vl 
> 1-11: Fr 


. gave it its name, ave eft us pd Evi ence, 
that what we know 155 the name * myrrh, is in nöching 
= different from the myrrh of t he ancients, 5 owirig in the 
fame countries from which ar” Fas, broug) it formerly to 

Greece; that 1 1s, from the Eaſt co 6 aft of Arabia a Felix, bor- 

dering on the Indian Ocean, and that low Lan in Abyſ⸗ 
finia on the South-eaſt of the Red-ſea, included nearly 

between the 12th and 1 3th degree of North latitude, 
and limited on the W eſt by a meridian paſſing through 
the iſland Maſſowa; and on the Eaſt by another, paſſing 
through Cape Guardſoy, without the ſtraits of Bab el 
Mandel. This country the Greeks knew by the name 


of 


o (EE | 

anoth 
Ne g e e = 
[14 ing in the 1 — Abyſſinia and Nubia. he" _ 
myzth-of the Troglodytes was always preferred to that 
of, Akabia and it has maintained this preference to 
dur day ssi hat part of Abyſſinia being half over- run 
i; and ſettled, half waſted and abandoned, by a barbarous 
nation from the Southward, very little correſpondence 
10 or commerce has been ſince carried on between the Ara- 
rate adven-. 


nger ly 


N Chas miſcarried. 


5 
5 h h this Tr oglodyte myrrh. is, 
exp is £ rom. N . 25 l 7 nniat iſland, on 


leck ea. But n otwith j ding 1 85 the 


e ver mall con 
pariſon 9 Fea ; . 8 50 9 6 195 


may ſa faf eh attribute t to thi 9 1 


. is not o e 1 "IP? ity as tl the "ak, of BR 
finjan. 


„Although thoſe bare 


1 p + F742 


4 
- 


1 th 7 ar Tulje&t &; yet, a is VE 
ach purpolgs, and the tree IS the 3 
comm ese of the country, th. dogs n not hinder heiß i 
from; cg it down « every day, to bu ra fc for the Common . 
ales of life and as they never Plant, OL replace lie tre 222 | 

3113 T; $4543 T 3 e by e 
delky 0 ed, it 18 probable, that in "Tome. FEATS, > FR 


4 7 110 _ 
Trog yte. r I not exiſt; and the Ae | 
a 8 124 7 1 11 uh 
C ts 
E 20372 WOOL 2457 Wark FITIEOD 2611 Tb 


tee ———— — — 
tim falſe up h u ονοu νννHz hat atyertvof the: 
anbfehits Wus “ 2omitocmot Nie] bas drwore tO! 
_ YrtwaphNthe/imirrl bf dre Trogledytts e up. 
_ rior t Arabian vt the Grfcks peroctivedytharcir 
Wi nopun of cqtiabgootinels!!'pLINY and vrakdeiniAS-) 
ros make this thifferetce2to/ifel from tte trees being 
partly wild) parthhiobftiromredos But his is an img. 
mary reaſohip all cli nreebi were wild: Rt iþmwasthe: 
age of the tree ndl its hdathꝗ che manner of making: 
the cut or wound in it y tae tinꝭè of gathering the myrrh, 
and the cicumſtaners of dhe loimbate) when it was gu- 
thered, that conſtantlg determin d, and dues Net deter- 
mie, the iqualityſiof! the dtug.. Onder to- have 
| myrch of the firſt} or moſt perfect for; the ſavages chuſe 
a young; vigorous tree; whibſe bak is Mith bit mog r 
any paraſite- plant; ard above the firſt Large branches 
give the tree a deep wound with) an axel The myrrh. 
which flows; the firftyear; through this wound, is myrrh 
of the firſt growth; and never in very great quantity.” 
This operation is performed dome: time after the gains: 
e e frorm April to June; arid the myrrh; 
is produced in July and Auguſl. The ſapfonce ac 
cuſtomed to iſſue through this gaſh; continues ſo to do 
{pontaneouſly,; at the return of every ſeaſcrrichut the 
trdpicat: rains, which are very violent, and continue ſix 
months, waſh ſo much dirt, and lodge ſo much Water in 
the cut, that in the ſecond year, the tree has begun to 
rot and turn foul in that part, and the myrrh is of a ſe- 
cond 


dmnti hernrfE fr Thermyrrh alfo-produced from gafives 


mir theiroots, ani} mathe trums of old: trees, is of the 
ſecond growth and quality, and ſometimes worſe. This, 
howevesz'as Ahe fο my of the Italian ſhops every 
where by im Venice. It is ofiz blackifhited; foul colour, 
ſolidandbheavy,Jofing little of its weight by being long; 
kept; andrit snateably: diſtingniſhedfffom that of Ara 
bis Felix Tb thin ant wrſtckind is gathered from 

old wounds on gaſhes / formerly made, in old-trees y um 

myrrh that, paſſing unmaticech hasi Hung upon the tres 
ungathered awhale g blacbhandearthelike in celaum: 
and heavy will little mel b and bitterne ia. This ApHA . 
rentiyi9theandudakir d ther ansients f 28 b 
rav ſ peaks O Dacre, axifiit was froſhorliquidm yuh: 
 and/D10SCORFDES} imdas chapter upon it (cap. 67 0); (fays:: 
ſomething like this alſo. di even, iti is not cregtihle, "he 
that the ancients, ether Breekkopating;:placed: fuck): 

a a diſtance;{tould-ever ſeei the myrrhin that Hate: {Then 
natives of its country ſay; that it hardens on the tree in- 
ſtantly, on being expoſed to air; and I, WhO was ſeveral 
months within fauridays journey of the place whererit! 
9 grew, and hade ſavages quite at my devotion ti go and 
come from thent, could mever ſee the neweſ myrrhe. 
6): ſeoſter than the flate it now is in; though, Ithink, it dif- 

ſolvedimbre perfectiy in water, than when it had been! 
kept. i DnoscoRIDES too mentions! x kind of i myth. 
which, he. fays; was green, and of the coſiſiſtence ruf. 
** * as: EERAPION . the Aba Tthitt facts! ! 


ts 16 a Hrn it biin 189350) Mi 440] DI (Wag?! 


0 i £14, 1 Es 
n gf myrrh idle zn M atsss ib Bey 
ANKRAWN, green kind of DIASGPRIDES 
Wah, like ny ey a compakitiqn. of myrrh. and fame, 

15 ingr edient,, not. 2 Pecies, of, Abyflinian; myth, 
x#bjch he, could; never have ſeen, either ſoft or green. 


lt. ma be remarked,jthat, when we buy freſh or new 
march- it has always a very ſtrong, Tancid, oily ſmell; 


and when thrown into water, g/0bu/es of an oily matter 
ſwim upon the funface This greaſimeſs is not from the 
myzrh ;z.. it 15 ging 0, the ,ayages/ uſing, goats-WMins 
 anginted with butter (ta. make them fapple) wherein to 
BY. their myrrh. at gathering; and, in, theſe fkins/ it re- 
ains, and 3s, brgught, tg market; M den 1.5 demie 
—— a fault, as ſome SC ggiſts 
Venice believe, it.is.amark.that. the, my rh i frelh ga- 
thered, which, is the beth quality that myrrh af the firſt 
ſort can ha NN. Beſides, far. from hh ting, the. Myrrh., 


this oily covering mult. rather, at ch Hag been f ſer 


vice; as it certainly impriſons and confines the volatil 
Parts of new myrrh, which eſcape in great quantities, to 
a very conſiderable dimingtion 1 in the weight. The 
piece of myrrh. which 1 ſend. you, is what, a fine tree, 
leſs than fifteen inches diameter in the. trunk at the bot- 
tom, wounded in two Places, produced at one of the 
wounds, in the year 177 1. And it may be regarded as tbe 
only unexceptionable and authentic Evidence, in Europe, 
of what the Troglodyte myrrh was; umleſs it be thoſe 
pieces ſtill remaining in my collection, and a piece, ſame-, 
what ſmaller than yours, Which; I gave. to the. king:of 
. France 8 


ved, Had 1ſt ear F dragging Tt 


_ ad Were All the other Pieces, with great care in cotton; 


branches and bark of the myrrbi tree, enough preſerved 
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Fraaced Bieta Paris. THG 


ce Which 1 fend 
Vol its weight, Bed 
tween the 24'6f Auguſt, 157 f, and the 29th of June 
1773. It has Toft a very few grains fince- It was Kept, 


ſepataterf in 4 box; to Preveric its IE weight by 
friction. THO 5101 8. O31 NIN l 11 | 


* e 14.4 IL {1 111 LTA 
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At thie time When I Was Uni the berders of the Tal. 
Tal, or Troglodyte country, ſought to procure myſelf. 


to be Able to dr ith but the length and ruggedneſs of 
i way Ane Rent f chi Wether! 44d the Grclefonels 
and Want of Telbtirces of naked Exvages; always diſap- 
Ported che!” In Thüſe goar:tkin bags into which I had 
ofttri ordered tlem to put ſmall branch! always found 
the 1eives thoſtly inn powder; ſbtne few-that were intire, 
feemed to reſemble much the acuciu vera, but were wi- 
der towards the extremity, and more pointed immedi- 
ately at the end. In what order the leaves grew, I never 
chuld determine. The bark was abſolutely like that of 


the acucia vera; arid athong'the leaves 1 often met with 
a mall ſtraight weak thorn, about two inches long. 


Theſe were all the circumſtances I could combine, rela- 
tive to the myrrh tree, too vague and uncertain to riſk a 
drawing upon, when there {till remained ſo many df 
derata concerning it; and as the King was obſtinate not 


to let me go thither, after what had happened to the ſur- 


4 geon, 


"was obliged to abandon the dra 
to ſome more furtunate travi 
chat I was taking theſe pains the myrr 

fired the ſavages to being me all the gums they could 
fad, With the branches and bark of the trees that pro- 
duced them. They brought me, at different times, ſome 
very fine pieces ot cenfe 
Tall . of a b 


though I four tl 


twice I received bran 
and of thefe I m 


walking in a M 
the whole upper part of = trunk andthe large branches 


gum, could allow me to doubt a mom 
fame as what had been brought to me from the myrrh 


* _ 
N 
4 *% 
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&, afick bouts" tre, ofthe Elgin: mln 


and at another time, a very 


Abyflinia. But at an times they 
of gum, of an even andeloie gra 
colour, which wis/produ 
nche ——— 

f e a draws ng. Some weeks: alter, 


10 covered with — 
found that it had darm Wege, many years befare, — 
the myrrh country by merchants, and — en for 
the ſake of its gum, with which theſe Mahometans {ti 
ened the Blue Surat cloths, which they got damaged fi 
Mocha, to trade in with the Galla and Abyflinians. Neither 
the tree which they called ſaſſa, nor the name, nor the 
ent that it was the 


country; ; but I had the additional ſatisfactic 
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ves al covered over with dannn ede gr of 
n very extraordinary and ſtrange conſtruction. [ began 
ther à drawing anew, with all that ſatis faction known 
only to thoſe ho have been converſant in ſuch düfcove- 
ies. I took pieces of the gum with me. It; is very light. | 
GALEN complains, that in his timie, the myrrh Was often 
mixed with a drug which he calls opocalhaſum, by 2 
Greek name; but what this drug Mas, is tatally unknown 
to us at this day. But, as'the only view of the ſavage, 
in mixing another gum with his myrrh, mult have been 
to increaſe the quantity, and as the great. plenty, i in which 
this gum is produced, and its colour make it very pro- 
. per for this uſe; and above all, as there is 0 reaſon to 
think, there is another gum: bearing tree of equal quali- 
ties in the country where the. myrrh grows, it ſeems to 
me next to a proof, that this muſt, have been the 9po- 
cupaſum. 11 muſt, however, c ILLCLS, that GALEN ſays, | 
- the opoc alpuſum was: ſo far from an innocent drag, that 
it was a mortal poifony, and had produced very fatal ef- 
feds. But as thoſe. Troglodytes, though now more 
ignorant than formerly, are ſtill well acquainted with the 
Properties of their herbs and trees, it is not poſlible, that 
the ſavage, deſiring to increaſe his ſales, would mix them 
with a poiſon that muſt needs diminiſh them. And 
we may therefore, without ſcruple, ſuppoſe, that GALEN 
was miſtaken in the quality aſcribed to this drug; and 
that he might have imagined, that people died of the 
opocalpaſum, who perhaps really died of the phyſician. 
Firft, becauſe we know of no gum or refer in that is a 

You LY; ER mortal 


b Le 
* j 
& * * * 
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Wort) pbifen: ſecondly, bedauſe, from tlie bomffreiction 
of its Parts grim is wery ill adapted for having the acti- 
vity which Violent poiſon has; and epnfiderimgdtherfnad}! 
"quantities if. Which myrrh lis taten, and[therpooalhaſim 
uld- have been but in afl inconſiderahle propbrtion to 
the myrrliʒ to have kille(; it muſt have ben a very active 
poiſon. Thirdly, theſe accidents, from a known cauſe, 
muſt have brought myrfh. into difaft; as certainby as the 
Spaniards xing ahenid with the bark, would chanith 
that drug WR U A Pee e die of it. Nomthis never 
was the caſe: it maintained its character among the 
Greeks and the Arabs, and ſo down to our days; and a 
modern phyſician thinks it might make man immortal, 
if it could be rendered perfectly ſoluble in the human 
body. GALEN then was miſtaken as to the poiſonous 
quality of the opocaſpa/um. The Greek phyſicians knew 
little of the natural hiſtory of Arabia; leſs ſtill of that of 
Abyflinia; and we who. have followed them know no- 
thing of either. This gum being put into water ſwells 
and turns white, and loſes all its glue; it reſembles gum 
adlragant much in quality, and may be eaten ſafely. This 
{ſpecimen came from the Troglodyte country in the year 
1771: a piece of myrrh irom Arabia Felix, and a piece 
of gum of the / from Abyſſinia were packed up 
in another ſeparate box to be ſent you for compariſon, 
but forgotten by my ſervant. They will be ſent herc- I 
after. The /, the tree which produces the 9foca!- | 
 paſum, does not grow in Arabia. Arabian myrrh is ca- | 
fily known from Abyflinian by the following method: | 


N 1 * 


411. 


A py” 4 2 | | take 


—— 
— 


L 0p }Þ | 
'takerartandful: af:the ſmalleſt Pieces, found at the bot- 
tom of! the baſketi Where the myrrh was, packed, and 
throw: them into a plate, and juſt cover them with Water 
a little warm i the myrrh will remain for ſome time with- 
out wifible alteration, for it diſſolves ſlowly; but the gum 
will fwell to fue times its original ze, | and appear ſo 
many white ſpots amidſt the n. i 
The pieces ſent you are, N“ Z. Virgin Troglodyte 
myrrh! Ne. 1 fort of Troglodyte myrrh, 
called cancads. ales Opacaite/um from the mayrrh- 
country. ii t 
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| 18 0 = 18 \'S you thought PROD» 2 a ede 

to the moticgſef ade a Society 

the account, vhich 1 did myfelf the honqur of commu 
Jt] 1901 


nicating to vou not long ſinee, of ty, giants cauſeways 
4 in this Venetian ſtate; Inowtake the liberty to ſend you 
the deſcription and figure of another ſimilar phænome- 
non, equally curious, and: lately diſcovered in the ſame 


Fe 6115 


Nee It is en at Caltel N UOVO, a ſin all vil- 


miles Such- weſt of i the other Giants Cauſeway of Monte 
Roſſo before een Jam indebted for! the intelli- 
gence of this new cauſeway. to the 3 ingenious / Abbe ron- 
Tis, whom curioſity alſo led among thoſe hills; and who, 
at my requeſt, accompanied a painter I lately ſent from 
'hence, to make the drawing of it, w hich L have now the 


| pleaſure to tranſmit to you), I Sad di San Biaſio, 


(a) Plate XI. 
E which 


LE 


which are moſtly homogenedu 


inga fragment of one of the newly 
for the inf pectioni of the Society; an 
incloſed Pit Ree were: broken from one of them, 


19 * 
which is the name of of wp ſpot where this cauſeway is 
ſituated, is a large inſulated rock, compoſed of the ſame 
ſort of grey granite that is common to the Euganean 
hills, and which Lhave, before. deſcribed (4), The columns 
which, form this cauſeway, partly againſt the flank 6f 
the rock, and partly round its baſe, are of the ſame fub- 
ſtance, with the rack. itſelt, to which they adhere, as I 
have conſtantly obſerved in all ſimilar groups: They are 
therefore of a compound nature, hike the columns of 
Monte Roflo, and c differ 1ntirely from the common ſort, 
cous, r Uf air uniform tex- 
ture; as is obſeryable inthe Nied as well as ſimple ſpe- 
cies of baſaltes. Iſha take the firſt opportunity of ſend- 
yn columns, 
tRe mean time the 


will ſerve to ſhew, how different their ſubſtances is from 


| that of, the coirimori baſaltic: bre B ben 


Rollo which 1 before rratiſnditted to the Society, ſome 


eſſential difference will appear between them. Thoſe 
of San Biaſio, though very hard, are rather porous, of 


a lighter cott than the columns of Monte Roſſo, and 


very much reſemble a ſpecies of lava, which I have of- 


ten ſeen. This porouſneſs 1 alſo remember to have 
once before obſerved, and more ſignally too, in ſome 
baſaltic columns Near Achon, in the province of Au- 
vergne, in France. The pores in the s, of. both 


(8) See Article I. of this volume. 


"theſs 


ſurely further marks in favour of the igneous origin 


. 1 
theſe groups are alſo irregularly diſperſodi Anti) Un- 


equal ſige, like thoſe dt, pumice ſtones and ther o- 
mon pori igusi. Thoſe of the columns of San Biaſio are 
moreover commonly inveſted with a ſort pf rraqut mar- 


tis, which I have alſo frequently obſerved, in:theipones 


of, other vulcanic concretions. Theſe, properties are 


of ſuch columnar: cryſtallizations; eſpecially, ſince they 
ſeem contrary to the principle by Which the common 
aqueous cryſtals: are formed, ſucceflively;: et per: juxta- 
po/itionem partium ad partes. In fact, theſe cryſtals: ma- 
nifeſt no ſuch, poroſity. Ialſo obſerved, that the columns 


of Achon, though of a homageneous ſubſtance; yet dif- 


fer from the common bbaſaltes by their immenſe fiZ2e as 


Well as colour, which is rather brown than black. Ihe 
columns of San Biaſio are/ likewiſe very large, meafuring f 


often two feet in diameter. They are alſo of the, ſimple 
ſpecies, that is not jointed, arid! moſtly quadrangular, 
which figure ſeems rather a principal characteriſtic of 


this group, being rarely obſerved in Others. 80 


true it is, as I formerly remarked, that ſome particular 
characteriſtic ever diſtinguiſhes the different groups of 


Jdaſaer; which, therefore, cannot be too narrowly ob- 


ſerved, before we pretend to form any opinion about 
their origin. Some few, but very few, chieffy of the 
ſmaller columns of San Biafio, are of a pentagonal form, 


| like the ſpecimen which I propoſe to tranſmit to the So- 


ciety. But there are no hexagonal columns, which, in 
other 


A — 


otictbilakicgrouge) are:theqnoſit etimmore;:The natw- 
ral poem lot theſe columns whether facing the rock, 
or aboutithie bottem of itj ic moſtly per pendicnlar. Ano- 
ther adjacent portion of this rock is alſo charatterized by 
angular and, as it were, winding rata, foinewhat re- 
fembling the bending pillars of Staffa, as may berobferved 
i the drawing. The rock itſelf is alſo cornpoſed of an- 
gular maſſes, as qre indeed mot. grarites; and theſe 
matſes are alſo ram ged perppndicylarly. Several emerge, 
as it were, from tlie tops and fides of the neighbour- 

& ing rocks and hills, like {o many ſtately and artificial pil- 
lars. The winking rata before mentioned are alſo pa- 
ralleb wWahlieadhi ther, u have frequently obſerved in 
other granites, as W). as commonivulcanic ata in ge- 
netal, partitularly of the harder ſort! DESMAREST calls 
the later BI en rab o lwhichilis d kind of vulcanic 
late formed in paratiel2&Þ:a of differentithickneſs, from 
tyworithbeeto fi be und ſix inehes. This is very commgn 
in theiprovinces of Velaycand Auvergne, in France, where 
it is alſouſed for coverings of houſes. The fame ſort of 
fate ivlikewiſecommon to the mountains of Genoa, many 
of dich ſeem to be f vulbanic örigin, as I recollect to 
have lremarked in paffing the chain f the Bochetta, be- 
'tween Gena unde plaln of Lombardy. I mention this 
circtn ance; as the vulcanid phonomena of that part of 
Italy: Ervegrt hitherto been attended to. In fact, it is 
Atcbrontythat ſuch obſervations begin to be male mother 
douriks; the chiaructers of extinct volcanos or 'vulcanic 
1 


(e) Eneyclopedie, Art. Pave des Giants. 


tracts, 


* 


4 trafts, being but little known, though ſack has 


Biaſio abound with ferruginous vitrifications, Which are 


fore obſerved. I mention this circumſtance, recollecting 
to have taken notice, in my laſt paper, that ſuch figured 


| 2 to that which lately d myſelf tÞ the honour fc 
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occupy every where a very confi derable part of the fri 
face of the earth. I remember to have obſerved theſe 


ſlaty tables, or parallel Arata, of granite, near the top of 
the famous San Gothard, in the aſcent of that mountain 
on the ſide towards Switzerland. Theſe rata are alfo 


ranged perpendicularly, like the other comtmm ones in 


granites, and reſemble DESMAREST'S baſattes en tables; 
affording thus another proof of the analogy remarkable 


between the organization of the different maſſes in gra- 


nites, and that of common vulcanic frata in general. 


The former, as well as the latter, have their priſmatic: co- 
jumns, their ba/altes en tables, as DES MAREST calls them, 
and en boules, as I have obſerved in my account of Monte 
Roſſo. Surely, therefore, theſe are firong g proofs in fa- 
vour of the common origin of both. The r6cks of San 


frequently obſervable in granites; ; and the neighbourin ing 
tracts with lava or pori ignei; as I have alſo obſerved, when 
I made the tour of this country, particularly about Teolo. 
The Abbe rorT1s brought me a piece of lapis tenticularis, 
broken from the limeſtone that ſaperficially covers the 
granite of theſe Euganean hills, in many places, as I be- 


bodies are not commonly found in the limeſtone of this 
country. As the preſent account may ſerve, by way Ul 


preſent 
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preſent to the Society, throu gh your favour; you will 

= oblige me alſo bythe communication of it to that learned 
= body, ſhould you find it deſerving of their attention. 
I have nothing further to add at preſent, but the aſ- 
ſurances of my being, with great truth and eſteem, SIR, 


Your moſt obedient humble ſervant, 


vol. II.. % . 05 


K 214 4 11 2 0 > KY 44 9414 Pa | FEES FE ' 1 15 ; : 
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. 05 fervation 0715 on the Different te bernie Ve Duration 


of Himin Life in Towns and in Country 7108 IDE: one 
 Pillages. By the Rev. Richard Price; 55 2 . P. R. $. 
_ Communicated YT Dr. Horfl . N 


: 


WHAE 


Redde, June, 22, 


178 HIS Society has lately been much 


I , obliged. to Dr. PERCIVAL, for the ac- 
8 has communicated. of the ſtate of population 
at Mancheſter and its adjacent places. Theſe accounts 
contain ſome. facts, which appear to me curious and im- 
portant. From the laſt in particular, there appears to 
de reaſon for concluding, that whereas a a 8th part of the 
inhabitants die annually in the ton of Mancheſter, not 
more than a 56th: part die annually in the adjacent coun- 
try. This implies a difference ſo great between the rates of 
human mortality in theſe different fituations, that ſome, 
whoſe judgements I reverence, have thought it incredi- 
'ble. I will, therefore, beg leave to offer the followin iS 
obſervations on this ſubject. 
In the firſt place, the evidence in this inſtance is ſuch 
as ſeems to leave little room for doubt. From an accu- 
rate ſurvey it appears, that the number of inhabitants in 
the town was 27 246, in the year 1773. The number 
of deaths the ſame year * alſo the average for 1772, 


5 1773, 


number of inhabitants. From an equally careful ſurvey 


137 865 The number of deaths i in 1772. Was 246 mia 


chapels; and the number F in all thęſe ch 


; r were 401. 


t! 
1773, and 1774), was 973; that is, a 28th part of the 


it appears, that the number of inhabitants in that part of 
the pariſh of Mancheſter which lies in the country, WAS 


5, a g; th part of the number of inhabitants. The chief 
objection to this evidence i 1, that the number of deaths 
in that part of the pariſh which lies in the country is 
given only for one year; whereas the average of ſeveral 
years ought to be given. But firſt, the number of deaths 


in 177 2; in the town, was nearly the fa ne with the me- 


dium for ſeven” years; and from hence 


ere ariſes a pro- 


_ bability; chat -in/the! adjacent country; the number of 


deaths, in che ſame year; could not have been much 
Joer tam the medium. gecondly, ſuppoſing it lower, 
here is the higheſt probability, that it wasnot more than 


a Ach or 5th lower. Suppoſe then the true annual me- 
cum to be 300, inſtead of 246, andi it will follow, that 


whereas à 28th part of the inhabitants die in the town 
annually, a 46th part die in the PR and this is a 


| dieren xy conſiderable. But farther, 1 would 
| N 1 * 1 J ref. 5511555 yy 1 277157 | 
rk "4a The nurybers gf burials,ip the ee n addition of 50 every 
2 year for diqenters, was in 1772, 13 954. ET. 
e 
100 Lei Site %%, 100 1 171 31 


Within: the pariſh, buy ont of 8 3 |! 1.3, cpiFopal and « es 
in 1772, was 246. The 
ec nl 


— number of burid 8 t from the « country into 
he town is is tot conſiderable; Anti ĩt E L kb informed, ny cially balanced 
wer burials carried out of the towu iutq the cummn 1 1, 


L | 12 | obſerve 
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o 
. 


L. 426, J 


obſet xe, that the difference which this; ſurvey ode 
tween the rate of mortality in the tn of Mancheſter 
and the adjacent country, is confirmed by a Variety of 
other accounts. It may e ſtated in general, that whereas 
in great towns, the proportion of inhabitants dying an- 
nually is from 1 in 19 to 1 in 22 or 23, and in mode- 
rate towns from 1 in 24 to in 280%); in country pariſhes 
and villages on the contrary, this proportion ſeldom ex- 
ceeds 1 in 40 or go. The Proofs of this are numerous „ 
and unexceptionable; and I have elſewhere given a par- 
ticular account of them. Iwill here n mention the 
following facts. yidgriai 27 erf 2647 5 

The number of nhabivans at. seco bn in 1 . 
was 72979. The average of deaths for the ſix preceding 
years had been 3802 0. Onegthenclote, in nineteen died 
there ere 1 9d 1 % H ,o: mr „O ot 
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(3) The number dying arnually in towns is "77 "ji ſo low as 1 in 28, ex- 
cept in conſequence of a rapid increaſe produced by an influx of people, at thoſe 
periods of life when the feweſt die. This is the caſe at Mancheſter. It is atfo 
the caſe at Liverpool and at Berlin; in the former of which towns, 1 in 27 dies 
annually; and in the latter, 1 in 263 died from 1755 to 17 59. See Obſerra- 
tions on Reverfionary Payments, p. 224, &c. zd edition.. 

(c) See Obſervations on Reverhonary en Kc. Eſſay if, 3 and Supp © 
ment. b 

(d) See a Memoir by M. WARGENTIN, in the 15th volume of the Collection 
Academique, printed at Paris, 1772. From this memoir 1 learn, that in 1757, 
and 1760, and 1763, a ſurvey was made of the inhabitants of Swedlen, diſtin- 
guiſhing, particularly, the numbers of both ſexes living at every age; and that 
alſo, for nine years (or from 1755 to 1763), an exact regiſter was kept of the 
number of births and burials in each year, diſtinguiſhing the age and ſex of 
every one that died, I do not know whether this regulation has been continued 

| to 


. 427 ] | 
At -noryArvabcotiriairinets every year of the nm. 


p berofintabitints;-amdyit the year 1941} it was Pd9 69:5: 
f The average of deaths for ten your had been 546545 
one, merefele, in 2 f died nneivll 7! 411015, tilt 
In LONDGNTE Harti lHew⸗ Nj Witt un Side ERIN I. 


- think little ſhort-6f — that at leaſt! 1 im 20. 
8 of the inhabitants die anus And, from a parti 
— cular furvey and a very aeturdte Tegiftet of tricity! at 
S/ NORTHAMPTON, it appears, chat! in te there an- 
— nualiyc 1 1 515 HMH en I bas ; aldenonga>zoity ng 
e Let thefe facts be compared witwthe following. In 
1767, a ſurvey was made of the inhabitants of the iſland 
3 | of NADA under che direction of Dr THOMAS HERBER- 
g | Dex; mnditheir number was found te be 64614. The 
d | average of burials for eight preceding years had been 
I 1293. Only 1 in 50, therefore, of the inhabitants died 


N annually on Philoſophical Tranſactions, vol. LVII. * 

8 þ 461 N. 

th = 9344. r rs „t 22 uy g 94897 M1 485 6.03 (EIT if | 

is to the ſins 1 but the reſult of it, for the nine years I have mentioned, as 

* given by M. w ARGENTIN in this, Memoir, contains indeed a moſt curious ac- 
count of the ſtate of population in Sweden; and it is particularly to my preſcnt , 


purpoſe to mention, that it ſhews, that though a 19th part of the inhabitants f 
5 Stoccholm die every year, yet in the whole kingdom, taking all the towns and 
country together, not more than a 35th part die every year. In 1757, Sweden 
conſiſted of 1101595 males and 1221600 females; in 1760, of 1121053 


males and 1246445 femalcs; and in 1763, of 1165489 males and 12808 
. females. The annual acerage of births, from 1755 to 1763, was 46223 males 
* and 44017 nn of n 212193 of il 34088 males and 3 3503 4 
ifs. temales. 

we ==” See 88 on 8 pay ments, Eſſay IV. p. 2535 FRY oo 
ed 70 | 5 The 
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ier of Vb, tl SWIrZepHandh 1 YT 
=; 57 5 51 ita kants. lie Werage of dealt for 
ten preceding years had beet 21 50 04. Only 1 in#s /Ubris 
tore, died annually. 10 12903 5 75, TW HE mon 
„ number of innabitdnts in the pariſh of _ 
| WORTH, 1 in the county 6f York, in 1 37, was 6837 and 
the average of deaths for ten years had been 1055 or 
a 50 6th} Part. 1n 1 I 767, , "the iliabitlnts were increafet to 
728; and the annual average of Yeaths' as T 5555 br 
neatly : a 47th part iz). ELL nen AA 8 
The reaſon of this striking ditkerente berwven the rate 
of human mortality! in towns and ini country pariſhes and 
villages muſt be \ firſt, te! luxuty — the irregular modes 
df life which prevail! in towns; an A, fcondly, the foulneſs ; 
of the air. But it ha as been inch Sire whether the ffligra- 
tions of people f from the country to ten may not pro- 
duce this difference,by leſſening the proportion of infiabi- 
tants that die inthe country, kt increaſing the famit pro- 
portion in towns? In anſwer to tis enquiry I would ob- 
ſerve: firſt, that this difference being a difference of near 
a half, it is apparently mach! greater 55 can be accounted 


for by any ſuch cauſe. But, Ponds „it ſhould be conſi- 
DHS zen dor iin ein into 2 
. 7 ) See M. . MURET'S Memoir oh the State of Population, in the Pays de 
Paud, printed at Bern, in 1766; and the Supplement to the Obtervations on 
Reverſionary Payments, p. 358. 3d edit. MONTES MT 
g) 1 owe this information concerning the pariſh, of Ackwortk nn 
regiſter kept there by Dr. LEE. I have Aken the liberty to infert this regiſter 


in the poſtſcript, together with the . 8 and ſurdey of Rowe 1 from 
1762 to 17/1. 


Lond 
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ered, hat if migrations leſſen the number of d le deaths, they 
alſo leflen the number of inhabitants;. and that? it depends 
intirely on the ages at which the inhabitants remove 
from a place, whether the effect of their removal ſhall be 
lowering or raiſing the proportion of the annual deaths to 
the number of inhabitants. In the preſent caſe, the 
truth appears to be, that the moſt common age of mi- 
gration from the country is fuch as raiſes this proportion. 
in the country. This will be evident from the fol- 
lowing conſiderations. The period of lite! in Which per- 


ſons remove from the country to ſettle in towns, is chiefly 


the beginning of mature life, or from the age of 10 or 


15 ta 28 or 30. In infancy, none migrate; an and in the 


! . — 17 . 


decline of life, it is more uſual to retire from towns than 
to remove to them. | Towns, therefore, will be inhabited. 
more, by people i in the firmeſt parts of life; and, on the 
other hand, the country will | be inhabited more by peo- 
ple in the weakeſt parts. of life; 1 and the conſequence of 
this is, that in the country, the inhabitants muſt die faſter 
in proportion totheir number than they otherwiſe would, 
and that in towns they muſt die more flowly. In parti- 
cular, the number of children i is always much greater in 
the country than in towns; and this is a circumſtance 
which muſt be extremely unfavourable to the former: 
for it is welt known, that there are no years of life, in 
which ſo many of a given number die, as the firſt three 
or four years. Till the age of five, human life, like a 
fire beginning to burn, is very feeble; and! in ſome ſitu- 
ations more than half, and in others, a third or fourtli 
of all that are born die before that age. After this, life 
grows 


„ in 20 9x.89. dies app annual) in, the, 318 


In the 


| Jas jo wang a reeds nn: ban 


< (ob life. - This'bnghe-to-ralte-uh86-proportion ef auf 
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2n the b eſt firuations, hot abe An SES 
ter 15, life, declines, and continues to d 
"pores i it becomes. quite extinct in old ae. Al. her 
fore, in a any. Gtuation,the inhabi 


to ſome Partacy 

. This is,the cak FI 

„een page anger; as 
up, but incread « faſt, by removals t9.itof perſons in the 
PPE of life. The country round it increaſes likewiſe; 


Put it is by an exceſs of the births above the deaths; that 
irh ceſnons to it af chidren am the rery feebleſt part 


(2 deaths to inhabitifits ini tlie <untry, © mu haye. tl 
© £290 IF6C "In 8273! 2010 707635 22 
inftead;of hen! is 


Haine pro) 29 0 dhe fown;-but, 
15 ANALY one-half — e rum þ0 Denn 05 29180 Gt 20 


E A — ay ching to theſe Sbſerya- 
Gold. al ae. c ror Rr 


3 u 's 90; 1529190 


= order, 1 es put, 


this Matter out of ale 1 
4 Will. obſerve farther, that it appears in fact, from the 
accounts furniſhed by Dr. PREIVAIf that the number 


2 inhabitants in the Tan of life when, mankind d die 


Wm ok = t 
and. 313 2 ilch. or fixth de at $1 r ——_ and the — __—_ under 
1. In country pariſhes and villages about a fifth die between 147 and gr; about 

ee at 51 and upwards; and the remainder under 168. 


fiderably 


— Aa bre 56, is 144577 in the” unte, 
9305. An@the whole nutiber is, Ini the town, 2 
in m mne, 15786. "Th the town, therefore, the in- 
5 n Mie Beſt and laſt ftages of lie, do hot make 

ode Huffber; but If che country, they make 
hee more thin haf. Ar Rekvorth, likewiſe, in 


ham, at Horch, at Darwen near 
. in Eaticathi: ab at Cocky Moor? near 
7324 9169120: 1 EH) PEGS) 20 Holton, 
-113 : eda63b 2d 5v0ds edrud Sd to 29340 ts 4 HO OR. 
129 (i) Lam moch indebzed w (Dr. WAI ſor the following account of 
thei ging to the chapel at Hale is compoſed of +40 
males, 136 females, g2 mapried Erlen. 8 widowers, 13 widows, 105 under 25. 
and 41 abe The deaths, during ſeveg years, haye been 28, and the 
births 68. jp I 0 a at Horwich, confifts of 305 individuals; 
viz. 149 males, 156 females, 94 married perſoas, 9 widowets, 8'widows, 12) 
under 36 3 art of age, and o above gg. The births, for ſeven years, 101 3 the 
deaths 32. A 66th part, therefore, die annually in both theſe places. The rev. 
Mr. 8MALLEY's congregation at Darwent, confiſts of 18 50 individuals; wiz. goo' 
males, 950 females, 640 married perl 30 widowers, 48 widows, 739 perſons 
under d agr. af 18. and 259 Ahe 5b. During the laſt ſeven years the births 
haxe prppugted 9,598, the deaths to 2331; A 30th part, therefore, die anaually. 
Mr. 


BARNES'S congregation at Cockey Mar, conſiſts of 154 families and 911 
Hd; 3 name 7, 320 males, 391 ſemales, 200 married perſons, 10 widowers, 
Es 25 widows, 252 perſons under the age of 15, and 99 above 50. Deaths in ſeven 


years 114; in which period the deaths were conſiderably increaſed by an uncom- 


| mon fatality of the firiall-pox, One perſon in 44 died anndally. The rev. Mr. 

.  MERCER'S-congregation at Chowbent, in Lancaſhire, confiſts of 1 160 peiſons ; 

t vix. 554 males, 606 females, 173 males and x50 — of ten. 83 
Vor. 3 Mm m males 


IST 
4 . . 


11 1 

Botton, i the ſame county; and yet in ſome of /theſe 
places 81 appears, nt eee he inhabitantz | 
die anftany.” ett ne fondo; 

At Ack hom in 25 hs kids under the age 
of 5, were only a 12th; above 70, only a-46th b 
the w Hole Hurmiber. But in all Sweden, the mumber un- 
. Was 'A ths and above 70; near the 3 ad part of all 

he inhabitants: : and yet 3 5 die in the town to 9 n the 
aw kingdom! This may be eafily deduced from Mr. 
WARGENTI 0 tables in the Culeclan ee. before 
qu noted. IVH u q 17181 2d differ © ug 5} bo 
To the bb which lt the proportion of, yr wn 
vita to annual deaths ſo ge. Soon dend 2 it has 


in moins Btustian — thartinhiabitintes — — PLOW; 
60 years of age! But were/this a right inference, there 
would' be nothing in it incredible. For though in maſt, 
cities one-half die in the firſt; two or three years after: 
birth; yet, in many country fituations, the greater, part, 
live to marry: and in the pariſh of Ackworth, Particu 
larly, it appears with undeniable evidence from the rer 
giſter, that one-half of all born there live to the 2g 46s 
It appears alſo, with equal evidence, from M. MYRETS; 
tables in the Bern Memoirs for 1766, that in 43 pa- 
riſhes 1 in the diſtrict of Vaud, one-half hack all m there 


4 1.45 501 "oe 2 rt J TIN 


ns _—_— female de 505 398 married | perſons, 26 widowers, and is widows. 
The baptiſms during ſix years, wanting fix weeks, have _— 70 20 2 and 
the deaths to 169. One perſon, therefore, 1 in 41 died annually. Theſt farveys 


Wehe made in the year 1773. 21 eon 305 


1 
„ * 
- 


t 433+ * 


e bep vnde age vf lv: Ind truth, did 8 wankind 
lea natardltiant virtuous lives; that w aſe. af, the (pecie 79 
which happens in in fancy and childhood would not take 5 
place H,lœũf e would ôdie nt in old age. The in- 
fere ne however, which b have mentioned, oP. TY 
mille di aaa 58 pump the part 


birth. to eld age; andithis isla h never ex ated; 
1In'bfl other caſes;>thets-is not any. weceffary;.connext ion, 


between the proportion ofdahabitants dyivg; ; are 70 


and the age to which the greater part live. In moſt gie. 
ties ohe half as I have juſt ohſerved/ of all that are bam 
die before two orothree cars of age. But it cannot he 
imagine) that there is amy plan he fd many e 
half area thitd! ofrtherinhabitrints flig everh hear. 451 1 
But to return to Dr yERe INS eονοunt of the town and 
Pari of Mancheſter. NK appears from this,account, | that 
the nurnber of children under 1.5,:compared with the 
number of inhabitants botireen dn A and 54, is greater in 


tlie cbuntry than in the town of Mancheſter, in the pro- 
ang gh of Hd Tel chan F a ee Ate eke therefore, 


. 80 IN {17 187 78871 101 2tiom3; TY [ mY 4 4 28f 
52764171 the delia, We blawhee of inhabirapts,betreen, 14 and gt. is « 137793 
and 9575 under 15. Inthe country, the former number is 6481; andthe latter, 


had the proportion of 
5545, But th la Number would have been only 4503, 
eee 14 and $1 to the inhabitants under 15 been the ſame in; 


both fit JuAtIoNs. Ir. 1s owing. to this, that the number or "JR in a apes 
the country is 52; but in the town only 44. FI JO07 07 24389) 2117 
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eoiitition'to. retam nearly the acht Beat if AlL tempe- 
aures of the air, it required tlie greateſt cold T cut 
prodube to overcome this POwer; white in Experiment 
v. and v. this power in the toad and ſnail, whoſe tra 
rural Heat is Hot Mays the faite MERE very 
materially accorditig to the eltel ir Hear ot Told, Was 
exhauſted in a degree df ebnet ex 88601 15% 
nd the {fail beiflgithé thoſt & Vf tiie two, its 
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u this entern bat ald cod T bold if Gele bates 
is carried tofuch'a/Uegree; as in great cn m pate 
/ while it Tafts; t6/ the vital functions 
dlirtates no Tach' Malt is produced. in hh reſpedt they 

reſertible Veg etablis.0407 vitco N of s oe 
From the foregoing experimtnys k pes; firſt; that 
plants when ii 4 ſtate of actual vegetation; or ever in 
ſuch a ſtäte as tobe capable of vrgetating utter certain 
ſtafices, mult he deprired of their primiple uf ve- 


circumſta 
getation before they van be froren Secomdly, 9 
bles have 2 power within theimſalves of 7 0 cine 

_ rierating heat; hut Of always il n to the dim 
nution 5 heat by appùtatibn. of tuld fo as ro retain gt al 
times an uni fort degrte of heat? for thefiavernal 
rature of vegetables ii ſuſot aide of variations toa m, 
greater extent indeed than a ones mbreimperfedt ani- 
mals; but ſtill withif vertain / limits. 
the principle of vegetable, as of mimal fe .refifts any fat» 
ther change. Thirdly, the heat of vegetables varies, ac- 
cording to the temperatureof t the medium in which they 
are, which we difcover by varying that teraperat 
and obſerving the heat of the vegetable. Fourthty; the 
expence of the vegetating powers in this caſe is propor- 
tioned to the neceſſity, and the whole vegetable powers 
may be exhauſted in this way. Fifttuy, this power is 
moſt probably in proportion to the perfedtionof the plant, 
the natural heat proper to each ſpecies, andthe age of card 
individual. It may alſo Perhaps depend, in ſome tlegree, 
on other circumſtances not hitherto obſerved ; for in ex- 
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pethenbnbrt1 the6id Dt dd nt, lots its Powers, f le 
cm yang of growing didg and in experi- 
mera nind-aviime found, that the young; wg 


lt Dbqtuo fir With great difficulty frozen, at L9 (> 
while a bean-leaf was eaſily frozen at 4.233 ANG in e. 


peine vue qονg hot of the: fir thawed the ice at 
28%; much fates chan the leaf of tha bean. · Sixthly, 
ly, aby angans of thisprigeiple, that vegeta- 

btes lureladapteflito diffetent:elatnatts):; Seventhly, that 
fuſpen Hon of che functinnt of tgetableſlife, which take: 
place duriny 'thentinter|@aſon;is-ptabablyowing to their 
being ſuſoeptibbe c fuch & griatcyariation. of internal 
temperadure Eighthly, tha regt cf weggtables are 
capabit of wenNng chr re #hantthe. fiem or leaf; 
_ therefore} akwagh: the ſdimbe killed/by:6gld, che root 
may ber prefer vel asidaily: experienegievinges, . , The 
rexrursbfvaxeles altem very nh hy the loi of life, 
eſpdclythoſeathich:are watry-afd-young;, from being 
brite ul rip they hetome tough ant flexible, The 
laÞofabean when in full health is thick and maſſy, re- 


pete Water as if greaſy,” and wilh often break before it 1s 


 eatletably bent; butifiviskilleddowly; by. cold, it will 
{of aliitheſ&propentics, becoming then pliable. and Hlacy 
 eld5"Qepplvetiof its power of repellitiy water it is eably 
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An animal i equatty gia in 3 arts, exce ting 
where new parts Lare SAN 1 Ep Ee 205 N 0 ſes; 
and we find,t THY HRW br r Fong 5 Parts in animals, 
like the youtlg Moste df Ve 15 e to Up- 
port life e qually with Wen old put 1.8 Jon Laut has BY it 
a ſeries of ages. * Accb rc Sith 15 114 55 S Part Dos 
the fucceffive ages fro 1 0 mati ih; e 193 
having powers equal to its 2; 6, 1 fe 15 Bark, 1 in kh Ae 
ſpect, being ſimilar to anim if Sof {6 many different 7 es. 
Youth in all caſes is a fate 25 imperlectlon; for we Bra 
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that few animals that come into the World in win er hre, 


anlefs they are particularly taken, care of and We 61 may 6 
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n n will ſtill retain life) on Ao. ,9Mn to vin 
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rific a Gy HAR ; In ne wes depend ont the motion 
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N 2 AM whe 0 have no cirqu latipn; ; 'belides, the noſe of a 
| back is 15 Bene of, th the be one heat i in all tem- 


phe f the Sr. 165 Uf Ap uppli 9 with a Hood: Dor can 
10 — ts I d tc 15. Sf en, eden (yſtem, ; for, it 18 5 


fou __ e neither b rain PT, Nerves. t 
+ rinci 10 Di Lies: E, £ oe LF depends on ſome other 
DTS 441 * 1 2 1 chi neof the proper- 

oy WOODS YR dogs, get jndependently of cirr 
ſen {ation, and volition; is. that power which 
2D 151108 0 zulates t the internal machine, and which 
15 570 to be > COMMON. te animals and vegetables. This 
5 ae in tl e NN Fink ſtate when the body, is in 
Health, ar nd in many e deviations from that ſtate, we find 
ts action is extremely uncertain and irregular; ; ſome- 
ma Filing higher than the ſtandard, and at other times 


falling much below it. Inſtances of this we have in differ- 
ent diſeaſes, and even in the ſame diſeaſe, in very ſhort 
intervals of time. A very remarkable one fell under my 
_ own obſervation, 1 in a gentleman who was taken with an | 


PPP 2 apo- 


"TRE 
apoplectic fit; : while he lay inſenſible i in bed, and covered 
with blankets; I found that his whole body would, i in 
an inſtant, become extremely cold in every part; con- 
tinue ſo for fome: time; ang, ur. as ſhort a time, he WU 
become extremely hot. While this was going ori furſe- 


veral hours alt ernately, there Was no ſenfible alteration 
in his pulſe. 
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XLIV. 1 Comparifon' of the Heat London und Edin 
. — . D. K. R.. in c Lauer 
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SIR, 


Redde, June 29, 


1758. DELIVERED to you ſome time ago, | 


a a regiſter of the thermometer at Hawk- 
hill for ten years; but as theſe obſervations were made 
at eight o'clock in the morning and four in the after- 
noon, and yours at eight o'clock in the morning and two 

in the afternoon, the correſpondin g years of the morn- 
ing's obſervations only admit of a compariſon. It ap- 
Pears by your regiſter, that the mean heat at London for 
nine years, from the end of 176 3 to the end of 1772, at 


_ eighto'clock in the morning, was 47 4; and the: mean heat - 
at Hawkhill „during the ſame period of time, was 46˙. The 


difference of which is only 1.4. A difference much leſs 
than might be expected from the difference of latitude, 
and not ſufficient to account why nonpareils, golden ren- 

nets, peaches, nectarines, and many kinds of grapes, ge- 
nerally come to maturity near London, and ſcarce ever 

near Edinburgh, without the aid of artificial heat. Be- 

fore I proceeded further to r myſelf with this dif- 
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4.5. And the mean heat of the = hotteſt months in 
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London exceeded the mean of the ſamè three at Edin- 
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brizght by 5.8“ Aid the mean Hes 5f theſe mmer 
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months, at two 6 Cle b the mit in Lond ON ex- 

ceeded the mean heat of the ſame months, at the ſame 
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dur, in a Edjoburgh by17 67 Al (which fulfciensly accounts! 
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not in bee oth der: aaa alf * er d W which ve- 
| x emperate. Regt: but-require a JIonger 
ntinuancek of 5 at, — tive at matu ityin both countries! | 
A he reaſon ſhythe mean heat of London exbeells that6f! 
i inburgh may ariſep int pälly from the difference Uf 
latitude. But the reaſon Wh the exceſs 1 is greater in pro- 
portion in the three' hotteſt t months of the year, at = 
hotteſt time of the day, than i in the winter mionths, ariſes. 
from Edinburgh's being fituated nearer to the ſea than 
London. We might ſpeak with more preciſion « on | 153 
ſubject, if we had a regiſter of the thermometer at Moſ- 
cow, which is nearly of the ſame latitude as Edinburgh; | 
though it is well known, that the heat of ſummer is 
much more intenſe, and the cold of winter r 
ſevere, at Moſcow than at Edinburgh. The mean heat 
of Feng: near EGU ſeems to be 47%; andeatLon- 
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if it be always nearly equal to that of its ſprings. This matter wight be aſcer- 


to have an account taken of the heat of F ge 8 75 a xeg giſter i bs k kept. 
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5 7 4 ver 1 Ex riment 
1 by Mr. BANKS ; 5 e The ſame, 


and ſome. id e GPs been m e here; 

the refult of which,L ſip opyer have tranſmitted to! 
you, had Lnot been, prevented by 70 fonſ 108 engage 
ments of my pony FO * ; 
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Yo The "RENAL, 1 our Public Divi: at vst 5 
POOL; Which is nearly a cube of nine feet, lighted om 
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the top, was heated fill the quickſilver ſtood at 224 on 
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FAHRENHEIT's ſcale, nor would the tube of thethermome- 
ter indeed admit the heat to be raiſed higher. The ther- 
mometer was ſuſpended by a ſtring fixed to the wooden 
frame of the Ky-lght, and hung down about the cen 
tre of the room. Myſelf and ſeveral others were at this 
time incloſed in the ſtove, without experiencing any op- 
preflive or painful ſenſation of heat, proportioned to 
the degree pointed out by the thermometer. Every me- 
tallic abòtit us ſoon became very. hot. | als 
r TEP 
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bs My nM PARK, an ingenious ſurgeon of this 


Fx veins the tote heated to 264*% Aer tet mi 
WD: U found tl the Pulſe quickenedt to. 120% | An *  de- 
te e the Te of the animal ne Lat, an "Ts 1 
mente Was aided to him, in n Which ine quicker 


$ of the oy ; Ty yg to Sr ner (a), "The natu- 
gent de $ 105 8178 2 about 65. 1 
F £1 * klonen the lame e ex- 
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young 175 „ Alld t e oe? 39555 as incloſed in in the Rove 
When the duch er Rog t at 26% and he e rem remained 
there, w. ith little 10 en zen wid for rwenty, mil tes. 
The p ſe, now 64 ka 5 dhe aun animal heat, Ae 
a th, Nan cd ent 301 t1 
by another thermometer . mt h he for 0 TR „ 7 
was 1012. 935 11101 Oe 500 © Jt; 
as, A young gentlemari of a deſicate;s and ir rritiple! Ha- 
vit, whoſe natural pulſe is about Bo, fert remained. it in the e 
Rove ten minutes when heated to 2 be. 5" The p "ule roſe 
wo w 45 and the atitnal heat to Te g This gentleman, 
ad been frequently inthe flow ve Aci t e cr 
of the day, found Kit feeble, and diſpoſe 44 brea 
out into ſweats for 24 Hours after t the experim 
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0 5 The ſeale of the therinometer, which was fuſpended by 8 ig ee 


the middle of the room, was of metal; this was the oly one 1 could then pro- 
* cure, oh which the degrees ran ſo high as to give any ſcope to the experiment. 
The ſcale of the other thermometer, which was employed for r aſcerwining the 
variations in the animal heat, Was of ivory. 
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2245 ſhould coag. | 
own ſhell, are facts as ſingular: as they are difficult of ex- 
planation. From the different effects of heated air on 
the pulſe and the heat of the body, do we not diſcover 
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vnn. A piece of bees v Wax, placed i in the ſume ſitua- 
tion with the alhumen o ovi of the preceding experiment, 
and expoſed t to the ſame degree of heat! in the ſtove, be- 
gan to melt in five minutes: another piece ſuſpended by 
E ſtring, and a third piece put irito tlie tin veſſel and ſui- 
; pended, began likewiſe to Liquify i in five' minutes. 5 
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That heated : air r thovld have fuch a ſpeedy and power- 


ful effect in quickening t the pulſe, while the animal heat 


18 little altered from 1 its natural Randatd; that the human 
body ſhould ſo eaſily bear to be ſurrounded with air 
heated to 2245 that the athumen oi Which begins to 
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coagulate in water at 1 5005 oed remain fluid in 2 2453 


and that the ſame albumen 6 oi, ſtill placed in: air heated to 
1 ate 1 if 1 in contact either with tin or its 


the fallacy of that theory of animal heat which has been 
adopted by BOERHAAVE and other celebrated phyſiolo- 
giſts? They ſuppoſe that animal Neat is produced by the 


attrition of the globules of the circulating fluids againſt 


the ſides of the containing veffels; but in ſeveral of the 


preceding experiments, the dtilliäbn was amazingly 
quickened with little increaſe of the animal heat. But 


whence i is it that the human body can'bear without im- 
mediate injury, to be ſurrounded with air heated to 224 


And whence is it, that the albumen obi does not coagulate. 
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e 
in this degree of heat? Is it that fire as it paſſes into 
tome bodies becomes latent, agreeable! tq a doctrine which 
has for ſome time been taught at Edinburgh by Profeſſor 
BLACK? Or does fire become fixed and rieſcent, accord- 
ing to a fimilar ſyſtem adopted by Dr.1 FRANKLIN (6)? . Air 
we know. exiſts either in a fixed « or elaſtic ſtate; 3 and fire 
may in like manner exiſt in bodies, either in a latent, 
fixed, and guie/cent; or in a ſenſible, fluid, and active 
Rate. Agreeable to this idea, the bees wax receives 


the fire in an active ſtate, and diffolves; while the hug 


man body and the aolbumeli 0 00h, receiving the fire in a 


latent ftate, are little altered: in their temperature. Let 


each of theſe, however, be put! in contact with a different 
body, tin for inſtance; and though the heat of the air 


continues the ſame, yet the fire no longer enters in a la- 


tent ſtate, but with all its ſenfible and active powers; for 


the albumen ovi ' ſuſpended i in a tin veſſe-ſoon coagulates; 


and the human body, covered with the ſame metal, would 
quickly experience an intolerable and deſtructive degree 
of heat. Or are the above phænomena more t atisfac- 
torily explained, by conſidering different bodies as poſ- 
ſefling-different conducting powers; ſome being ſtrong, 


others weak: conductors of fire? All thoſe bodies 4 


then which are weak conductors. of fire from air, may 
be placed in air, without receiving the heat of this me- 


dium. Hence the albumen ovi remains fluid in air heated 


to 2 24% Hence likewiſe the frog, the lizard, the came- 


lion, &e. retain their natural. temperature, and feel cold 
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ſame power likewiſe happily adapts different animals to 
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frame; which r. en I corrected, _ 


AL... of home FO 


a JO = n 8 8 n 


h of the inſtrument, and: ano- 


thor ar th foot of the fame hill; from whence, by men- 
ſwing off an equal diftance to the Eaſt (as the South-welk 


corner of the « Faſt of the tranſit 
inſtrument) and ſetting up another pole, another meri- 
Gan Hine was got, gn the South weſt cor 
ner of the Southerty tation of the obſervatory. "The rea- 


mine of it was, that this part of it had been taken when 
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been 'the meridian in any of the obſervations taken on 


che South'/fide of the hill, which, it is evident, could not 
in the teaft affect the obſerved zenith diftances of ftars, 
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rhe figttre and dienfHi7 nA Hthahiflt The method made 


"mY uſe'"'6F Wa thit, whichr'woab propoſed 'by/Ma/1BURROW, 


mien g but — aul 


1 — hs es — 


the top were taken in che flowing 


6861 being plabed at; ny Nagin vas Ene 


che HH and à labourer was ſent with. a numhen of poles; 
WIN Ar plant intheigroynd/trulpupright;cix 
eg üflar diffances and im à vertical lane? adcording to 


th theodolite, who — — altitude -oHthe- fat of 
each 


EE Sr 45 
palin Gert dſt apa annie 


. nex ü 


berech land 7 aver the vextre of. this 
fationipdley whichbwasiremoved: for this, purpoſe; and 
tus horieorrtal angle taken between a hole now planted 


—*²ð˙ẽd . of the 1egHon, 


Vhe horin 


diate — 


Toner ahofiift — Apes 


Alti is rnanifeſt{thaittheſs;aptrationg; HE gonnected 


the meridian/ling; would at the ſama lime give the. 
auch dimen ſiois of fe thith, and 4h dlittange of tba. Naa 
vallels of latitude puffingithraugh they ations af the 
obſervatory, aswiellag their refpedie\eleyations abqyg 


Y thepaiofithedillions/Bribernors being Aptitoaccupayr 


late inch long dhain afttriahgles; to obwate this dangęx, 


might happen te he maile in ren] gaff, or writing do 


WR 
che; angles} cauſadi mhʒ % tones, or carn a8. iti is 


ealled by the peaple ai he cx ta he raiſed . in. a cir· 


cular figure ſinfeet high, at the higheſt int of the ridge 
of thethiliſwiick is to the Welt af it, as a ſignal to be 


a neansofcanncaing the two ſtations of the ob 
tory by u ſmaller number of triangles. Another carn 


towards tha Eaſtern end af che ridge of the hill Was 
969 Y.FYS afterwards 


— about ur depth below — given, 
by.angles-with/the/two:frations: af;ths} oþipratgy Ang 


25 welt as to/produce la eck on any great miſtakes, that 


obſer ved ifromi the ſeveral angles of the, polygon, ae 4 : 
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kerle wetter ets cnc Hrs — 
——— Minu baſc to be meufured ir 
pot Hf the Vale V che iN; 
6 faid cſtance — — 
Adi dP the pony gon, Sh E dftan ef Ahr Dtn 
of bert /. Ear ins cer hben wifflle m 
FCC ˙—Ä—ñ—y wwe tridngleaioold 
ECC ] tw dadiong together, 
But, Hotwith AHA thatfthib wa Dot thercaſtgfundthnt 
oy wier twö naler blk From ohe:ariother yet all 
les of theſe two tiges inereimentired)by:Mr. 
. — Sener duni 


ktleckäslite te 5e Ti ge A plane/iandirennoning>th © 


phtited ariother pole H therfutmerkiltirnwoerticdl ptane: 
withithe SontHerrnbbſerviaary ant Bafteir darn. FThen 
retiitringt6the&obſervdtoryſherobkorhehbritortal ang: 

cotithirted betweeril elle pes, Which, it as evidenvis 
equal t6 ic pee arg le that u ined between the 


cur. And going to the Weſt raru, he took the ungle 


coritained betwee che Euſt car und the pole pl anted on 
the oppoRite' Hin line with the Southern obſervatory 
ind Well earn, Which is che fame with the angle be- 
tweerſ” the” Palit: cutn and Southern Obſervatory. Antl 
Jalfthy, going to the Taft carn, he took the angle con- 
* 5 tained 


rHeodtlite he phned'a polecthere. : Inman be 


| viel. i5-4Þ — een 
— — ang: Sputhern. pbſeryato 

Tirgs-weire-thettheee;anples. found of the ting ma 
byctheSouthetn obſervatory And. ie. caps; 1n.the liks 
dannen ere die angles ofthe; triangle pare -by; FRE 
abſervatory ad N Hound; alterwar 
1 prodfcfhatuthe angles/of he N triangles were 
righthy:determiaeds they dum an the find gale differed 
from 1 Bofl hy. Little more man wg minutes; and in he 
— — Soll! to zolaons offs 
schad of -oditgshodifianoriof she Geno of, tha 
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1 — tame pſc6ocb-confPaDeRs tone 0m 
nol f6nglecopetiition;.buty1a6 ber 25 pollible, £0, fn 


_ every; Heductiom har found, in ag ane 
mndner. Khabamuffd mo poles 10 be Cet as, far up the 


** cquldibe:placed3:one as near 


3 — other the Haſtern car „ a they 
could bey ſo ab 40 be wiſible from! the Squthern ſtation of 
_ therobſeivatory > alſo: two! others: in; like gag 
from the Nath obſervatory; ene of which, was Very Near 
the Eaſt aari, and: the other only 269 feet dults 
the) Meſternmoſt of the two, poles vifible from the South 


obſervatoryʒ ſo narrow / Was the ridge of the hill in that 
Pp although: it-grewi wider both to the Welt and. 


| 3516) Eaſt, 


ä — thought it proper: make, ufernN of the 


ner vidble 
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Aaationb of 3 eeltire ſtation oftrhich 
to each other would: be dete a8the 
efitucy rake" cf the Adeos ——— baun, 
either by comparing ibwith a baſe meafted ini the valley 
betow; o with the idiſtante ofithe two curus ſettlecꝭ ii 
that mantieri en a 390ds ð rnit innere 
e had got (efficient Gbſerumibnsiof denithi diſtantes of 
ſtartz with the ſectoꝝ on! the Sourh dideoff ihe hill bynthe 
1th of- Auguſt; I preparediherefore on rermovingthe 
obſervatory and inſtrumeris to>the inow2ffation the 
North ſide! Dhiswas —— 
ficuley, every thing was catried het the ridge ufiuhe 
hill on men's ſhoulders, ant — —ę—̃ 
very weighty; it employed thellabotirtof twelve meni fon 
a:\week, and Was compleatedondhe 46th. q largerievel 
area had been cut away, with great labowryhere; inthe 
ſide of the hill, for receiving the abfervatury;/as tiadcbes 
fore been done on the South ſide of theihilli A mewe 
this was alſo erected, and places for helding the qua- 


drant and tranſit inftrument;zas before, adjuining the 
obſervatory, e tet tom &bagbot eg I 


The badneſs of the weather -preve nted me from be- 
ginning my; obſervations with the ſecton till tlie Ach of 

September; but, that being a clear night. had a fair op+ 
portunity of putting in ꝓractice the method of bringing 
the ãnſtrument into the — tramſits of the 
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Nets uf tbeeathnt inthe day prevented me from getting a 
meridian line bytheSuntillthe I gth. Hadi therefore heen 


3 8 r r RAG 
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it! of 10 Nraconisþ ncthe North ſide of the zenith, 
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compared: with chaſe 0f 15 f and H Cygni on the South 


ſide, that the inſtrument de viatedi 495 minutes to the 
Weſtlof the South in azimmhs Mbich being corrected, 


by turning the inftrument about on its vertical axis, 
towards the Eaſt. by ahedhelp of thedivifens on 


Cam minntes totheBaſtiofthe South.ifr azimuth, which 


Dammnaht Au ſa gan has it brought to 


pariſamof che tranſis li ſauetal band on the; nth: and Sth 
| iaftansz it] appeared toa[baobly:tworminates.out, of the 
meruhan, amd hat- ys ana the South hic ſmall 
error L alſo; atterapted tu gorrect; but the inſtrument 
refreda > mitxte.ous-obthe;pofition which. Lintended 
ta give d, owing.to:the: difficulty: COINS: It about to 
buch great minety, and ſo Ller it remain. 10 Ib 161 
It was indeed a moſt fortunate 3 tithes 

ont che instrument fo near the. meridian by the very firſt 


ations;thoſc.of September th; for the bad- 


ebbgedtowait for ſetting the inftrument right by the Sun, 


1 — 


—— he ſcchor being hut up ich its plane facing 
the: Meft;:andciifet nean the-meridian by the variation 
compaſs allowing for the variation, I found, bythe 
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muthccitcle;;4 then fbνu hv (the) trandfit of 1 Cephei, 
on the North fide. the d bith h pared With that of : 
zgnionithe:Soutbdide; thas (the unfttument deviated 
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tube ckiifds f xn N — — of the A with the 

plan Uf the itrument rtrned do cht Welk, 8 
tate nat three weeks in m 7 
oþportutiities's, of weather fit for oBſerving —— 
very rare, I might Have been thereby throwm hae iht 
the winter, atitf 1 Geteated of making fo omplete u ferof 
obſerv vatlon#" 6h the” Nuvi fide — — 
on the S6atHh fide, Whore e Would thereby: 
have been habeas perfect. 1 ad ehie ſaliafuRtion: | 
however, when Tartw the frlerbutan finb'on the\floerof 


the dbfervitory by dle e 1 a5twdes of the gun taker 
on the 15th! th, th Haid if agle i et 0 the ſatne 


minute, THe e! Pofttibfl fte int us deter-. 
8 mined by che 7 bwencitn gone win doubt 
: ſuperior cafe ad Teadinefs uffurded by the latter 
method, in preference to tlie GE: e 347 t0 9bit 
on the oth bf Septtiribef'1 compleated the ob. | 
tions with che plane of the ſector turned e we was 
having obſerved 32 ſtars; and taken 68 Gbfer 8 
all. On the 2 2d, I tuned rr 
the Faſt, and ſet it ag gain in the merickat, By pate 
parallel to its Prins poſition,'by Mears ef che fer 
line ſecured by art made ori picquets let into ae 
ground perpendicularly below, the plane uf the in 
before it Was turned. Between this time and cd ach 67 
October, 1 obſerved 37 ſtars, and took 10 obſervations 
in * with the plane of the aſtramen "facitig tlie eaſt? 
N "Oe 


tworKations af the obſervatorg te or two 
ptehenſive I,may ht many. to have 
8 ot Hqwever., that, 
may be, apprehends chat dopbling- hg Ohſęrvations 
in ench tation of the obſasyatory, br taking them with. 
the ane of the inſtru Rt BE AIG: the Faſt 
and Welt, will be. Pe ſten, as the 


lines of — — 


wem — ſeparately, 


altoration;happeningiin the. ſame, HhSSERONAL 
| ſide of the hill to the Fs 15/1nfarely.oby 
ingesd, alb, 10 
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to guard againſt 
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the — — buten ib was 
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Se die wos den Kid n wHith ir was — 
; trat y of theoblctvations3/orthere miglit he 
hve ae fc brdant eff ties everi near the enith, 
bry the file of ſo ſtcep 4 Hil, ore thun are found in 
Wer ſituiations. Add to this; that when I hegan my O. 
ſervations on the South ſide of the hill, having a proſpect 
of bad Weather before me, andnotknowing how few ob- 
ſervatibfis I mi ebe able u. get on either fide of che 
Bill Thought ir prudent t deu vur to obſerve moſt 
of the ſtars — 4 — Vatalogue, which came wäthin 


Le 


8 


vided with obfervatiofis of forme at leaſt uf the fame 
Kars, which 1 might afterwards obferve when't ſhould 


ati ifHiterval of2pernaps Biel months; many frars; hat 
before patied'theriieriar in the night; would paſslitin 
ou, and conſequetittybe either dnvifible through 
the tel 


cent e 1919monarial 213 10 3dgiod ad bus SEO 


"op Ach ameridian line had beer found hy the traniit 


inſtrument at the South 6bſervatoryy whereby the re- 


ative ſituat 


ort of the twetations of the 'obſervatoryy/as 


well as of the otlier PBifies of the hin, with refpettothe 


| meridian, right be/etermined ;'yet judged it would-be 


more ſatis factory to Whfirm this by another meridian 
line drawn at the Northern obſervatory/0fFhis/1 found, 


45 I had done thie former, by ſettinig the trarrſu inſtru- 


ment to agree with the pole: ſtar at the computed time of 


is — the — and — comparing 
1 the 


the reach of dis intirumerit nat i might be uro of being 


be removed to tie NGTIHH fd ef the hildavivere, after 


Cope of this {ROK or more hrotatisutl of Rene 1 


Wanger! . 


{ ses 3 

ade differencerof thetwanſts.of the olerſtar and of a Per 
Sali Andromedes and, Regal with, their difference 
ofiright aſcenſion, in the fame, manner by which I had 
putdhe ſecon in the plane of the meridian, and found, it 
to agree: with the former meridian line within two. mi- 


DUES; :: £2 ItySIHI iid ad to abit o 9113 110 FI 5 120 
lt remains: to give an account gf the manner in v 
the tO baſes, were męaſuredz ons i leyel LÞOL 
fogt of the hill, to the South wasds and; che geber at the 
diſtance of about a miles * * 
weſt, in the plain cf Rannocks LMH tWo mea- 
ſuring poles tel be — of ſtrait-grainsd ;W og $5e, 
fi, in the form ef ſquane tubes, 3 inches {quare,and 20 
feet long, and ſtrengthened wich ſquare pieces 0. ſithin 

\fade at ſeveral diſtances. Theſe were carefully compared 


Wich the braſs ſtandard made by Wur- Nin dr che ſame which 
Vas uſed in the meaſure of the degres at Peniylvania, im- 


mediately before chey ere applied the meaſure of the 


baſes, and the height of the thermometer noted at the 


traction of the braſs ſtandard hy hęator cold. Four wood 
ſtands were provided for ſupporting the pales; each ha 
ing a triangular baſe with three iron ſpikes bag 


each of the angles; An upright pole, ſix feet high, roſe | 


from the middle of one fide of the triangle, and two ſhort 


: aud a long ſlant pole from the oppoſite angle. Two fliding 
: arms were put upon the upright pole, capable of being 
; — depreſſed, one above and the other below the 
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time in order to make allowance for the expanſion or con- 


braces [wer joined to it from the two ends of this fide, 
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9 of, A {pirit level laid on it about the middle; and by raiſ- 
ing or depreſſing the arm on hich it reſted at one or 
the other end, The other Pole was then, in like man- 
ner, ſupported on the tue ther ſtands truly level, and 
in the ſame Vertical plane with the former polo, namely, 
_ that of the intended: haſe without regarding whether 
they Were exactly off the: ſarne Height, and with ſome 


ſchall horizontal interval between their fends. This in- 
terval x as meaſured by dayinglonageg of a brafs rectan- 
gle, Vhich was divided inte inches art tenths; along one 


dhe other, Polen. fox-itt us Rot thought adviſtable, to 
bring the endsof tous y, asl thatwould 
have taken up a great deal of time; and might Have en 
1 dangered the altering the poſſtion of the hindermoſt pole, 
tif it ſhould chance to receive any [ſhock by laying down 
the foremdiſt pole. It is evident; chat the inches and tenths! 
given by the diviſions ef the braſs rectangle are to be 
added into one ſum together with the poles, in computing 
the length of the baſe. When the foremoſt pole was truly 
placed, an the interval between chem had been mea- 
ſured by the divided ſide of the braſs reQtangle;thehind- 
ermoſſf pole was taken up, and the ſtands on which it had 
reſted, Were advanced forwards, and the pole again laid 
Ic : OI 


Yi 15 n 77 
anitherm truly level und iH oF lk. 
ini der to ſe the poles cHHUil ir He rd £ 
[tion of the baſe, Ihe following method was Ued: - 
tthvodoliterwas firſt ſet up at one end of tlie Vaſt ard n 
upright pobeiat the other, amd anothler in the friddle, ad 
aithird was from time to time advuficedꝭ to a Ettle diftarice 
forward; and the meafuring poles were ſbometimes pl aced 
in the proper direction byl the eye, iboking along the 
lengths of both poles together to the uprighit pole before 
| them; and ſometimes by the help af'the theodolite. In 


this manner; about the middle of September, à baſe was 


meaſured / by. Mr. BUnRO.] and Mr. MENZIES of 012 2 
feet; in the valley dt the foot of the hill to tlie South 
weſtt but not ſo accurately as this method is capable of, 
owing to the ſtands being very unſteady, through the 
| toofenefsofthe ſpikes in the feet andother faults, during 
| thermeaſfuring the firſt quarter of the baſe, though they 


of it. Ihe menſuration of another aſe of the length 

of 5897 feet, in the meadow of Rangock; about 22 miles 
 to:thle South-weft of the icentre of the hill, Which I at- 
temied myſelf, was performed with the greateſt accu- 
K —— to the ſame method, on the roth, r 1th, 


kd Graxthicy the former. 2 60 044, 1 
The extreme badneſs of che weather no leſs retirded! 
the:: operations! of the furvey than the celeſtial obſer- 
vations ;i for there was almoſt conſtant rain, miſt, r 
Na wind, to obſtruct the uſe of the theodolite : indeed 
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niere mended before the menſuration of the remainder 


and nath of October, witli new ſtands, ware ſubſtantial 


al he — eg i 

ſeaſon that hau ever hei æk nam Sothati it was mot till 
thi 20th of October that the frctions had been carried 
all round the hill. Nor wduld this wurk haverheerifo 
much forwarded as it was, had it nit bern fon che uſe u 
an additional theddobteſobthe fame conſtruction and by = 
the ſarae maker;as the former, which was lent me upon 

my requeſt, byithe right hononrable Daus srURART 
MACKEN ZE lord priry i ſeal fur Scotland; Who, hav- 
ing long oultivatetl a diſtimguiſhed taſte for aſtronomry, 
was pleaſed to honour tlie — : 
could procure. Jiang nienabbpt acknowledge thedks 
bur he conferretrupon nie by introduting me tothe ac- 
pe FH SAI ERR e ee has brother: 


3ooptiicat —— friends 
1hip:duricig-my:refidence(ir the;country; and,  bafides 
many perſonal civilities ſneum to myſelf, rendered many 
riiaterial aſſiſtances to the main purpoftof carrying on the 
experiment. It is with pleafure alſo, that: acknowledge 
: the civilities of all the neighbouring gentlemen, who 
n paid me viſits on thechill, and gavh ie the fulleſt con» 
vidtion that their country is with juſtice tælebrated for its 
Hoſpitality and attention to ſtrangers. I Was hondured 
alſo by viſits from many learned gentlemenwF-·o came 
from a great diſtance; particularly the lord ,privy; feal, 
Dr. MA anne aſtronomy ages 
11 101 iſem, 


ey, Lord pOLWARDIHH, Mr RANH SAT, profeſſor of natu- 


ral hiſtor y it Edinburgh, Mr-Commiffioner MENZIES bf 
me Cufloms at Hdinburgh, Mr: cor LAND and Mr. FLAY 
FHH ofithenmmiverſity of Aberdeen, the rev. Mr. BRIex, 
and my eſteemed friend Colctov;' who) had been my 
companion in the journey as fur as Edinburgh. So great 

a nbiſe had: the attempt of this u n:experiment 
made in the country, and ſ many friends: _"_ * meet 
with intereſted in the ſucceſs of itt of He B 

The uſe of theitwwotheocleilites at once, as 3 
above; much forwurded the compleatirig of the ſections 


all the month off October Mr. MenZ1zs obſerving the 


BURKOW Obſtrved the altitudes or depreſſions with the 
_6ther'i theodolite rat the other ſtationʒ an the la- 
+Þourer, who ufd to plant the pales in the hill, taking 
omy one pole with him, and fixing ũt up at one place to 


Which, the weather grew at length ſo bad, by the early 
coming in of froſt/ and ſnow: in the beginning of No- 


der it ĩimpoſfible to do amy thing more that ſeaſon. It 
berame therefore neceſſary to finiſh this aſtronomical 
campaign, leaving the tlieodolite in the care of Mr. MEN. 
21s complete what little remamed to be dane .the 
next ſeaſon. 
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bearings _ onerftation with one theodolite, while Mr. 


be obſerved at both theodolites, and then femoving it to 
the next ſtation for che like purpoſe. - Notwithſtanding 


vember; when the furvey was near com pleated, as to ren 
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pave that de ſenb ed theplonaynieh Fay adored for 
the peration on kehebal iv, au he manger in hieb 


it was carried into execution; it only remains to on the 
reſale 6EorfipubitionF"rſhde ußöri the gere 
deueltig die "ett of ate lter OP mee, 
—— wetnferbes at large — 
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— FEA. or 3 31,56 came out 


whether on the North or Soutts fide of the hin, I brought 
the ſame point of the arch, inamety, that which agreed 


neareſt = be Rd, diſtance of the ſtar, under the 
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oruneetyaac;the — de) be og 


perfectly equal, as had formerly ſatisfied myſelf by mear 
ſuring the interval of two given points on the arch with 


zenith diſtances may be perfectly relied on, as far as de- 
pends upon the inftrument, provided the biſection of the 
{tkr by rhe wire in the teleſbope, and that of the point 
on the arch by the plumb-line, were accurately per- 
formed. As the plane of the inſtrument was placed both 
Eaſt and Weſt, at both ſtations of the obſervatory, the 
dit renceot the latitude of the two ſtations may be found 
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| TH Sebehallien zexerts à ſenſible. attraction ;: therefore, 

nr the rules pfphiloſophifing, we xre te conc hade, that 
r LY. TUNA „ anf indexes every; particle of. che earth, 
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plicate rutio of the diftances; 45 dectticed by Sir Ae 


e he c nsr thao of thi \Ea- 
vehly-bdies with the fore f gravity at the furface of 

the earth and che/andlogy f nature" vt Be ſerve 
my — may now therefefe! be allowed' to admit Ws 


laws/andtocacknowlelige, tirät me mibatt deritity of the — 
earth is at leaſt double of that at clk Niles 8d c . 


quemtly, that the defiſiey lb ate rhäk paits bÞ the earth 
18 uch greater than near the fu face Fence alfs, the 
whole quazitity of matter iti the earth Will be tit leaſt as 


Fe. again as if it had been all compoſe of matter of 


the ſume denſity with' that at tlie Hirface;gr will be 
about. four or five times as great as if it Were re an cm- 


experiment, of che great denſity of the internal parts of 
the earth, is totally contrary! to the hypotheſis of ſome 
naturaliſts, who ſuppoſe the earth to be only a great hol- 
tow-ſhell-ofTnatter;] ſupporting itſelf from the property 
of an arch; with an immenſe vacuity in the midſt of it. 
But, were thatithe' cafe, the attraction of mountains, and. 
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poſed! of water? The idea thus afforded us, from this 


even ſimaller inequalities in the earth's ſurface, would be 
ny Scat er to enperiment, and would affect the 
mcafures 
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being, however, ſufficient to produce ſenſible defledtions 
in the plumb-lines of aftronomical — will 
thereby cauſe apparent inequalities in the menfurations 
of degrees in the meridian; and therefore it becomes a 
matter of great importance to chuſe thoſe places for me- 
ſuring degrees, where the irregular attractions of the ele- 
vated parts may be ſmall, or in ſome meafure compenſate 
one another; or elſe it will be neceſfary to make allow- 
ance for their effects, which cannot but be a work of 
great difficulty, and perhaps liable to great — 
Aſter all, it is to be wiſhed, that other experiment 
che like kind with this were — cacyas Sed 
tended with different circumſtances. We ſel cquire 
full ſatisfaction from a fingle experiment on any be. 
Some may doubt, whether the denſity of the matter near 
the ſurface of the earth may not be ſubject to confidera- 
ble variation; though perhaps, taking large maſſes 
ther, the denſity may be more uniform than is / 
imagined, except in hills that have been volcanos. The 
mountain Schehallien, however, bears not any appear- 
ance of having ever been in that ſtate; it being extremely 
folid and denſe, and ſeemingly compoſed of att intire 
FOE rock. 
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afcephalous birth, an account of an extraordinary one, p. 311. See Birth, 
Aid, mineral, a new one produced from phoſphoric ſpar, p. 394- 

| Has, conjectures concerning, p. 29. 

Ackworth, in the county of York, average f deaths there for ten years p. 428. Chrif- 
tenings and burials for twenty years, p- 443, 444+ 


2 fixed, apparatus for impregnating water with, deſcription of ai P. 59. See 
Hater. Air, an account of further diſcoveries in, p. 384. The vitriolic acid, the 


nitrous acid, and the vegetable acid air, diſcovered, p. 385. Vitriolic acid air how 
produced, ibid. Vegetable acid air how-produced, p. 386. No fluid capable of con- 


fining nitrous acid air, ibid. Kinds of air formed by the nitrous acid more numerous 
than all the kinds that can be formed by the other acids, ibid. How produced, p. 386, 


387. Various metals yield inflammable air by the foregoing. proceſs, p. 387. Air, 


| five or fix times better than common air, p. 387—389., How produced, p. 387. 
Conjecture chat the nitrous acid is the baſis of common air, p. 389. 394. Pure air pro- 


cured from a variety of materials, p. 390. Fixed air a modification of the nitrous 
acid, ibid. A pure dephlogifticated air may be procured from earths of all denomina- 


tions, p. 392. Obſervations. on air, p- 3935 393. Air EAR from ore of lead and 


ſpirit of oſs p- 395 0 


Pity, obſervations made there upon myrrh, i in theyear 1371, p- 408; See Myrrh. | 
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Mereorolhgical journal for the year 17 Kept, at the e Royal . ee” houſe, P- 139- See 
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ae N Que ke at Briſtal for. the * 12 19 * hy no important in 
tio bas. ben e from om, keeping,” CER 2 Journals, ibid. "Tables 
given as an example of a method to remedy the neglect, p An HM .wa 


Maullan, near Mancheſter, an account of births, gen Tt Ty. 9-1? in! the pariſh 
of, from 1663 to 1672, and from r763.to 1 305 8 TN on 

ede change i he propartiqn, of, births. to. urge. 129d 36 {q to the mgcriages, ge lid 
dleton, during the | century, p. 327, 328. 
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mother, p. 317 —320. 
Mane Neft, a baſaltine hill in the Venetian Suse. in Ready, p- 8 Ra. 


Monte Caftells, 1 rdgia 10t 912d? eise to gans No halt; 8 
Monte Nuovo, J of the Eugazan dying bills, deforibpl. 5 341. N 
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Mons: influene+onthe weather; table for: ina h Ask bus 4\21 
Won, doubts concerning her-ſuppoſed;arfluence un the Weather, p- 5 Con- 
Jjectures concerning the-urigia ei this general perſuaſion, . 1818: The appear- 
. "alice of the moon wagen ef the weather but not causes, p, 180—18 2. Tables, for 
* Gals of the moon's inſſuence, h. 55. 193. 10%. Tbe Doctrine of mens ages 
| had not gained ground rr 
Mootegil, natural ice ſeldom ſeen there, p. 28. 
Mortality, human, obſervations on the . ak, 1. in r 
in country: patiſhes- and wilsges, p. 4 448—45- Difſerapce in the fate af mor- 

_ tality: in toums and in;country pariſhes, hence it eriſca. p. 428. The apparens ma 

of mortality in towns, not magnifiod hy an influx of people from nn v 
Meſcovb. C 7 — tA Aenne ed oP 
Mountains. See Attraction. 2 Dato ind 
Fours-Hills in Ireland compoſed of Granite and Lava, f. 3. \ 
Myfcat inſtrument, an accounr'of one brought from the iſle of Anion? in de 8. 

. p. 67. Experiments thereon; ibid. | Explanation of it; according, te its exat 
fre, p. 6% The manner of blowing, and what tones produced, p- 69, 70% The 
tones adapted to Engliſh conſort pitch, p. 70. The ſyſtems furniſhed correſpond with 
the dĩatonic and chromatic genera, po 71. n 
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Oats, experiments on their power of generatingheat, AA 997 bait or on 
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Papilion de Montagna. See Sand, martin. C 
Pendle-hill and Pennygant, their height, p. 498. 

"* Penay-avvight. | See Wis ght and Mares. fot woasgp av * 14/8208 1811991 8 N 
"Percival, Dr. Thomas, ts ba un ud der of population in Mancheſter and 
other adjacent places, concluded, p- 322. See Mancher. oli 1h 

Petrarch, canon of the cathedral at Padua, relicks of him acatt Anus; p. Ar 

2280 vis, ic /} 2p mineral add ur produced from, p.. & Hd val, N A 
nel Arbt en tical days of the moon's age, p. 18910 04 ot pon A 
magnetic, how to diſcover the poles of a ſpherical. loadſtone,. p. 79. Generally 
pon two. points &ametrically oppoſite to one another, ibid. The .maggetic 
e of "the earth ſeem obliquely ſituated to one another, ibid. Where ſituatec un- 
rom ibid. Accurate obſervations with a good dipping-needle, . ag near theſę mag- 
beide 7} poles as pofſble, the ſureſt way io oomplete the: magnetic. theory of this. obe, 
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bfe in towns and in country pariſhes Pp» 424. See Human life. 

Priefiley, Rev. Dr. his account of further diſcovericy in air, p. 384. See Air. 
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tenuſe, one leg being ſmall in compariſon of the other, p. 7... 


Having the bypotenuſe and one 2 — Nord: — re 
re % 


hypotenuſe is nearly a quadrant, p. 


Suppoſing a ſpherical triangle, in which are given two. fides, with the included an- 


gle, to find the thi fie, NAH ng 10 % ror? no ,t. na) 
$3 given; tq find cer af the angles, p. 2. 0 
Phyſical, To find the time of deſcent in a circular Pr 287+: 11 36 20 
22 ſcience of in he earkeft ſtare] ip. $27 Hu corrupted; ibid.. 
Progyoltics derived fro , san: moſt 6f a to bo veket! on acvordingg to- the an- 
FIG ras p. 12. EEE © HET Nn des R6rby Wik as mitts) on; nov 
Propagation, fingular xx of ſome ſpecies of ſea anemonies, p. 222—230. 
Fe, in Velay. St. MichaePs church there built on a rock of ous brecciata, p. 39. 
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view bt. iti TA nk; Seer ν,'niigulur ies fof tb νjÜ)u of Monte Raſſo, 
p . . 100 11 The mountain; formed ebin: inferior bind af Gtanite, which 4þe ,go- 
domus vc emble, p. B. W fiogle-columas as lapſe; fragments abſerves; hauf Monte 
© Roffo, Pt zal Fire Milk werimintiterb hy n regula cen unit which forms 4 
ſolid mals, p. r Produc uuns af Mente 
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Se, Flour, a city in Upper Auvergne builsign 8 Band cap Rays p-. Singnlarities of 
its baſaltins columns, dic 2 4 Mid i 10 good cteuuil MiB © F126 PU NTSB 
Sta Michoe?'s chaxebsar Buy in Foley, doit cy d rock of lava, p. 9 21, e eee 
Sek Bigben in the Eaganenm hills. f Ad! 4 group Sfr columns newly, diſcovered 

there, p. 418. ger Naliat, Tha mc of von Biotin abound with S 
- $eatjons, Be e ic) 21010evAPhkio Ei n 8313.9 How 261 0 Hoang N 
. | %. See Draa, Fon . bid: theo d nar ant 72 FBI ii: 40" Sieg <7 
Han Gethard, acqoung of its paralle rata of Granite, Per 43321 21 eobit dio n E 5 
Sandi Martin, ar Bunk - Martin, an acouat, of the, p.474- The, leaſt af the Britiſh 
-hiruxdines, and. the. ſmalleſt; known birvnde, abi. a They difelaim; all domeilic attach - 
ments, and delight in wild places and Age Water. h- Ja, 273 275. 2704 Built 
. their neſts in the bottom af deep holes in the fand. or garths; . 223- Make good dif- 
Patch in ſepoping theſe holes, p. 2735, 274. Lene ſeveral hales unfiniſhed, and con- 
zettures concerning them, p. 274. Aker forme. years,. they torſake their ald holes, and 
— ibid. Much anngyed by: ffeas, ibid. Sometimes diſpoſſeſſed of cheir 
x -holes by che houſe-ſparrows h. 275+ Theſe. caverns not, made uſe of by way 
of hybernacals, ibid. They arrive ahous the fame. time with the firallow, and lay 
from four to fix eggs, ibid. Bring forth. their young, rather ſooner than the ſwallows, - 
ibid. Theſe. birundines no ſongſters, ibid. Breed twice, and withdraw about Mi- 
|  hackmas, p 276. Much the rareſt ſpecies | in the fourk of England, ibid. 2 
= . — which Faraits: chair. wad, ial. HundeManin diflce from 
" their congeners in diminutiveneſs and colour, ibid,, Sold in n Oy and | 
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n We cr 00 503. This 
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eee tg hbſen forthe parpaſe;p/g03.)) Expence-onending, it ass great. for the ca- 
- nol Fands 66 the" ech ibid» This glificulay' veniavedby bis Majedy's. bounty, 
. 304, vor. Mr) Matkelyne requeſted we carry the experiment: into execution, 
1 9 — — SUTLA ILL to be formed, p. 605.8. 
Fe obferdmory fixed om the fouth ſide of Schehalhen, ibid. | Preparations for making 
hs / oblervati os, P. 500, 309. - Sevengy:fux; oblervatiops taken) on 34 Lars, with he 
plane of the ſector turned to the eaſt, p. 309. Ninety- three obſervations taken on 39 
ſtars, with the plane of the inſtrument facing the weſt, ibid. Method of verifying 
the poſition of the ſector, p. 5095611. Two meridian lines obtained be obſerva- 
tions taken with he quadrant and tranfſt inſtrument, p. 31. Methods taken to de- 
termine the figure and dimenſions of the hill, p. 51 2-516, The obſervatory and 
| inſtruments removed to we dri fide of che hill, p. 515. Sector put up wich its plane 
facing che weſt, p. 517. Tuſfrument biübught into the rmeridian by the tranſus of the 
Kurs, p. 34), Frs. Sisty eight obſervations taken on 32 flag, the plane of the ſeftor 
being turned to the weft, p. 518. One hundred obſervations taken m 35 ſtars,” with 
the plane of the inſtrument facing the eaſt, ibid. Forty-thiee&diſerent ſtars obſervod 
in all, on both ſides the hill} and 337 Wikevativns taklen;4 pl gu Remarks on the 
foregoinl obſeryations," p- $ig—$24: 10 what manter the tio baſes were meaſured, 
P. 52823. Their mehfurstin, p- 523. The experiment honouredavith the pre- 
- fence of many gentlemen con verſant in niathettatieat' and philoſophical learning, p. 
524 525. The uſe of the two'theodblites at 6Hee incoinpleating the ſurvey ot; the 
hill, p. 525, The refttk 6f cb ptations made upon thoſe operations for deducing the 
effect of the attraction" ef (the mühntain, p. 32. 7 Conſequences flowing from 
this experiment, tending ro Hluſtrate b pertsdk queſtibns in natural philoſophy, 
p. $52= 534. Obſervatiens of fats made with the zenith ſedtor'on ea 
Schehallien, for diſcovering its attractien, p. 536. 
Scotch! fir, has a power of generating hear, p. 4 , 42. n 
Sp re ne heat at different a. er dec 
ſea, p. 204. nd io duot 901 ni e219: 9 IRI 903 Ut e 
S natural Biſtory, — — nd fäh 
ſpecies of that dnimial, ibid. © Ideas ſuggeſted by the laſt - experiments, p. 208. 
This animal exceedingly gelatinous,” p. 209, 270 ; und irritable to ſuch a de · 
egree as to be affected by light, p. 209. Obſervations and experiments con- 
tinued, p. 211. Inferior half of the firſt ſpecies daily recovering ſtrengxh above A 
_ twelvenonth after it bad been cut, ibid. Its water infected by accident, cauſing it: to 
throw up a great quantity of its inteſtines, p. 212. Conſiderably ſhrunk, ibid. A 
ſecond diſcharge of its inteſtines by the water being again infeſted, ibid. Totally qi 
ſolved; ibid. Obſervations on the foregoing euperiment, p. 21.2, 213, Upper Part of- 
mother ſea · anemony. of which the inferior was become a perfect animal, bred fi 
monthe, p. 213. Some cut diametrically and perpendicularly, not eſſentially. hurt by 
t operation, p. 213, 214+ Theſe. ſemi- anemonies appear perſect animals, and 2 
4 _ 


bo to be managed, p. 240—244- What weather may be expected from the different 
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ſemi· anemonies of the third ſpecies entirely _—_ e Fe b dep =. 
"of, . 220. Sever of theſe animals, cut through'the” middle by accident White int 
on recovered, p. 221. Corjeture cohceffiing the generation *vf this ſoda, 

. 221, 222. Obſervations and experiments on the fourth ſpecies of ſea· anemonĩes, 
p. 222—229. Remarks on it, p. 229, 230. A monſter of this kind, p. 223. 226. 229, 
© 235, 236. © How produced, its internal ſtructur re an intereſting object, ibid. Its mouth 
and limbs deſcribed, p. 224. Conjeftures concerning the generation of this ſpecies, p. 
22227. How theſe animals are produced, p. 227y—229. Experiments thereof, | 

p. 230, 231. -Freffi-water polypi increaſe by ſection, p. 231, 232. Remarks con- 
cerning re- production, p. 232235. The ſections of this ſpecies of ſea-anemonies 
like the former, except that the upper half never produced a new baſis, p. 235. De- 

ſcription of a fifth ſpecies of ſex-anemonies, p. 236 238. An apology for not en- 
or a beter poor of their different functions, p. 238, 239. Sea-anemonies 
nded to form a ſea - barometer, P. 240. 245, 246. What ſpecies the fifth, and 


"Kate of the anemonies, p. 241, 242. Other animals influenced by the approaching 
changes of weather, p. 246. Anemonies might furniſh ornaments in naval and hy- 


* daulic architefture, p. 246, 247. Explanation o of Tab. VI. Wann a group of 
- ſea-anemonites of the fourth ſpecies, 248. 


| Sea-Cow, an account of the, and the u of u, p. 249. A native of the Magdalen 


Iſlands, ibid. Great numbers remain on ſhore for ſeveral days in fair weather, ibid. 
They retreat to the water on the appearance of rain, ibid. Large and unweildy, ibid. 
Their time. of geſtation, p. 249. Account of their landing, p- 250. Method of 
ſeparating them, to be killed EM; p. 250, . our uſe i is made of their ſkip. 
and teeth, p. 251. DA 


: Shuldham, Mr. his account of the ſea-cow, and the vſe made eit p. 249. See Ser- Cx. 


Stidda and Hehwellin, Height of theſe hills * intermediate valley, p- 498. y 
Small pox, remarks on, p. $7. | 
Snail, experiments on its power of reſiſting external aa p. 4 50. 


| Snow; why it melts faſter on graſs than on gravel, p. 122. Sow at London i in i the year 


1774, ps 73. | 
Songfter, the ſwallow a delicate one, p. 262. 
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Sar, phoſphoric, a new mineral acid produced from it, p. 394. 


Spherical Trigonometry, calculation in, abridged; p pe 470. "Method of hh ETD ” 
= moſt: uſeful queſtions in ſpherical trigonometry, ſomewhat fimilar to that uſed in 
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NR N 
_ pliffing the praffical appliction-of this method, p. 47—-5f. * 
2 near Edinburgh and at London, mean beat of, 460, 461. 
che mean heat of 3 couptry and the mean heat of its ſprings, 46. 
Safe, « weſtern id of Scotland, ruleanic phanomens lajely diſcoreaed ther p. 10. 
a eee See — 
Suri, John, Esch. his account of a muß cn in ſtrument brought from the iſle of Amſter- 
dam, in the South Seas, p. 67. Ser Mg! ir . His remarks on a latꝑer ſyſtem 
S Ne En Moree ME Aer See 
Stockholm, average of deaths for theſe fix . f 426, 427, . In oak of bunen 
 montality, p. 440. 
Crange, — . avhienis copies, 
in the Venetian State, in Italy, p. 6. ——Hig account of a curious giant s cauſeway, or 
rr 
p. 418. See Baſaktes, r 
8 Lava, San Rigo, San Gothard. 
| Surinam, the'pymnotus Ueftrievs brought from thence, p. to2. 10g 
Sutton Coldfield, in Warwickſhire, an account of, td 30 exe from hepa rgier, 
p. 331. 
Staley, Houſe, an accoutit of the, p. 258. The hh want of dn. p. bbs. Sec 
Houſe Swallow, ——Swallows aud Martins, W r. 306. Joo 
 Torpidity, | 
Sweden, average of deaths in, p. 489, =. " Quins above 20,000 lndadiiancs yealy-by the 
| exceſs of births above deaths, p. 437. The 2K 
for 9 years, p. 442 
: $:v;/t, or Black Martin, account of the, p. 264. Largeſt of the Britin Birnadines, ibid. 
© "Lateſt comer, ibid. Their neſts defective in architecture: ibid. - Suſpected of expelling 
the hoyſe-ſparrows from their neſts, and taking them to their uſe, 264, 265. Where 
they build, ibid. Begin neſting about the middle of May, ibid. Copulate on'the 
wing, 263, 266. Common for inſects to do fo, 266. The Swift appears to live more 
in the air than any other bird, ibid. Lays invariably but #wo eggs at a time, ibid. A 
moſt alert bird, rifing early and retiring late, ibid. Afﬀemble in the air in groups, juſt 
before they retire, ibid, Fond of ſultry, chundery weather, 267. In hot motnings, the 
mates form little parties, and ſerenade their ſitting hens, ibid. The hen relieves her- 
ſelf from her duty of incubation, for a few minutes only, juſt at dark, ibid. Swifts 
while they have young have n little lump of inſects pouched under their tongues, ibid. 
Feed in general in a higher diſtrict than the other ſpecies, ibid. Range to a great 
diſtance, ibid. Their wings longer in proportion than almoſt any other bird, ibid. 
When they mute in Might, their wings meet over their heads, ibid. Deſcend below | 
Vor. LXV. 4 F | their 
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| Deaths, ages, and conditions, in Cheſter, for the year 1723, p; 9.1 
AST Diſeaſes-pf:different ages im-Chetter, for ditto; p.89. 10 H IVHTSIRGUTS 
d Niſeaſesbfdifferent months: in Cheſter, for ditta p.. 100 
Ot marriages, baptiſins, and burials, in Cheſter, for ditto, ibid. :; 
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| GENTLEMEN, | 


T HE ſatisfaction you diſcovered when a propoſal was 
laid before you, for meaſuring the attraction of 
mountains, and the manner in which you received the 
account of what had been done to fulfil that view, were 
ſuch indications of your applauſe, that your Council, 
ever attentive to your ſentiments, have adjudged the 
prize-medal of this year to the Reverend Nevi/ Maſtelyne, 
his Majeſty's Aſtronomer at Greenwich, the author 
and conductor of that experiment. The many and 
valuable communications of our worthy brother, pre- 
cedin g this inquiry, you have never failed to diſtinguiſh; 
but theſe his late labours, undertaken at your requeſt, 
with their ſucceſsful reſult, related in his Paper, intitled 
Obſervations made on the Mountain Scheballien for finding 
its Attraclion, and inſerted in the ſecond part of the vo- 
lume of your Tranſactions for this year, ſeemed to lay the 
A 2 SEES Society 


 Maſtelne's inns with: rite WE ed we, 


ſanction to the vdewent of your Council. 


but long acknowled ged by this Society, to be a quality 
impreſſed by the Creator on all matter, whether. of the 
earth or of the heavens, whether at reſt or in motion: 


3 4 47 3 
F 
FF 


hid x reflec 10 


be engraven on the medal, in order to perpetuate to 


him the honour you were this day to confer upon him; 
if, after allowing me to recall to your remembrance 


ſome of the more intereſting particulars of this dis- 
quiſition. and bis operations, you ſhould nat. refuſe your 


1 ſhalt not ander the F abject of attradtion. at lage; 


nor touch upon any ſpecies of it, excepting what in 
latter times, by the effects, has been diſtinguiſhed by the 
name of gravily or gravitation: a property of bodies per- 


ceptible to the vulgar when things fall to the ground, 


He commanded, and it was created. 


The 3 of this. extenſive 3 the 


phyſics of aſtronomy, depended upon a juſt notion 


of 


111 


pe and mictions of ib: for 

to underſtand their economy, it was neceffary previouſly 
to know, which of the ſtars were quieſcent, which 
moved, and in what manner. Whoever therefore found 


out the true ecleſtial fyſtem, might be faid to have 
payed the way to the knowledge of that ſublime trath, 
the lar by which the natural world is governed. But 
who were the inventors here? Were they Chaldeans or 
At gy ptiaris?- Was it Pythagoras, or Pbilolaus, or any dither 
Greek; either in their own couritry, or tranſptanted' to 
the matliematical ſchools of Alexandria? I ſhalf not 
_ enter” upofr that inquity; as fruitleſs as obſcure.” Alx 
that & clear and to our purpoſe is, that fortie'of | the 
ancient Greeks conjectured rigltiy about the ſtability of 
che furt and the cirtular motion of the earth; but this 
Was: never a general perfaſior, nor does it ſeem to 
Have been mentioned afry more after the age of Ptolemy, 
who in the fecond century did not fo much invent anew 
fyſtem, as adopt that whict now goes under his name, 
the prevailing o one of his time, and nearly the ſame with 
that of Ariliotie. This, though erroneous, was not per- 
Haps incapable of improvements from celeſtial obſer- 
vations; but when the philoſophy of the ſchools was 
united with the Ptolemaic hypotheſis, and both were 
ſubjected 


IL 6 1 


fabjeted to Judicial aſtrology, then was * de- 
baſed to the level of che pretended learning of the 
dark ages that enſued, and increaſed their darkneſs. 


a — 


* A * e e ad it pleaſed, tha * 
: preme Diſpenſer of every good gift to reſtore. light to a 
bewildered world, and more particularly to manifeſt 
bis wiſdom in-the ſimplicity as well as in the grandeur 
of his works, he opened the glorious ſcene with the 
revival of a' ſound aſtronomy. Copernicus of - Thorn 
«(a Poliſh city in the Regal Pruſſia) endowed by nature 
with excellent talents, improved by a ſuperior degree 
of mathematics, and by travelling, became early in life 
dif, guſted with the contradictions about the cauſes of 
the celeſtial phznomena.. | He had recourſe, as he him- k 
ſelf informs us *, to every author upon the ſubje ect, to 
ſee whether any had been more conſiſtent i in explaining 
the irregular motions of the ſtars, than the mathe- 
matical ſchools; but received no ſatisfaction, till firſt, 
from Cicero, he found that Nicetas had maintained the 
motion of the earth; and next from Plutarch, that others 
of the ancients had been of the ſame opinion. Cicero 


had ſaid, that Nicetas tbe Sracuſian ( according 10 Theo- 


* Præf. ad lib, de Revolutionibus Orbium Co 
| Phraſtus) 


32 


T 77 


pPhraſtus) held that the heavens, the ſun, the moon, the 
Aar, in a ward, the whole celefiial bodies flood ſtill, and that, 
excepting the earth,- nothing moved in the world; but 
that whilft tbe earth. with the greateſt celerity turned 
round its axis, the ſame phenomena were produced, as if 
it flood filth, and the heavens moved. And this forme thought | 
Was aa Plato's e * . ne 1 . 


Flaarcbu wa were, Others ſuppoſe the RR to a 
at reſt; but Philolaus tbe Pythagorean , that it is carried in 
the. ecliptic round the fire, like the fun and the. moon. 
Heraclides of Pontus, and Ecph antus be Pythagorean,, 
make the earth move like a wheel about its center from 
V 2 to Eah, but nat to hene its place . 10. 


N 2 1 Ts. * 


rrom theſe quotations, and what Copernicus farther 
fays f. we find how little diſpoſed that great man Was. 
to plume himſelf with the inventions of others ; Nay, 
rather anxious not only to do juſtice to thoſe who had 
gone before him, but by their authority to ſcreen him- 
ſelf from the cenſure of innovation, abſurdity, and im- 
piety, that awaited: the publication of his doctrine. After 
all, the ori iginal genius of Copernicus was but little 
beholden for che difcovery of thoſe ſublime truths, to 


* Cicer Gerd. Academic. t Placit, Philoſ. lib, 3. cap. 3. t wid. 
either 
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Scher Nivetas or Plato, | dans" 12 apypites" hace Wop. 
| that theſe two believed both the moon. and the planets 
t be motionleſs. Nor could he be more affifted by Ph 
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But if Coperni icus ;s ſought to do justice, why aid he 


7 not rather cite'a clear and expreſs paſſage i in' the Arena- 


ius of Archimedes. for the fixed ſtate. of the ſun, and 
for t the motion of the earth in a circle round his body ? 
W bat of ther, got ihe Wor: Fw en 8 tha, es 
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N and hereof 155 er is pony jo. 4 be line 
j | Joining the centers of the earth and the fun. But Ariſtar- 


chus the Samian, refuting this opinion, bas advanced. an 
bypotbef is, whereby the world ſhould be many times greater 
than what is here /aid ; for be ſuppoſes that the fixed Jars 

and the fun remain immoveable, and that the earth is 


— 5 2 carried 


11 — *. 


Ft E Y 
exrin in 6 cole round the fan, aces in the middle of 


Thus far Archimedes, who ſeems not to diſapprove 
the ſyſtem, but who explains it no farther, as what he 
had quoted was ſufficient for his purpoſe. 


bable . the S genius of Arifarchus had 
angement of the whole celeſtial 


It is pro- 


1 thereby totally anticipated Copernicus; but 
[aa is no where, that I know of, recorded; 
and otherwiſe, we ſhould acquit our illuſtrious refor- 


mer of plagiariſm with regard to Ariſtarchus, ſince nei- 
ther the Arenarius of | Archimedes, where that paſſage is 
found, nor indeed any other of his valuable remains, had 
' ſeen the li ght before the death of Copernicus. This 


: extraordinary perſon had even before the meridian of 


fe completed his diſcoveries, and compriſed them in 
| his book de Revolutionibus Orbium Celeftium, his only 


Work; but which he had prudently ſuppreſſed, till he 


Bad maturely conſidered his ſubject, and had found a ne- 


ceſſary and powerful patron, the pope himſelf, Paul III, 


' a lover of aſtronomy, to protect him. Alluding to 


dhe — of the poet, he tells the Pontif, be had 
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* ere hl F-frilit of 2 — mot nin? years 
only,” dun Your times nine w. Conſenting at laſt to the 
publiettis eg he committed che care of Mipreſfion to 
ee e in a diſtant city, from n he received 
iu e er bear weten deset 
VS A een eee Ivo Var S! 
0 bee eee have deſtroyed more ri Ne error, 
or eſnbh ed more importamu truths. ere, haftend of 
an ahiohe Rate of reſt for the earth it's triple motion 
* ained, the diurnal about 1s axis, che annual 
Abobtd ehe an, and that ether: known by the term 
prucrſan ie gquinomes alk Which till then had heen 
e tothe motion gf tht beavens. He. likewiſe 
detfnuniſtrated the double orbit of the moon, chat. is, her 
iabmotion about the-earth;i and her annual about 
| the nm Nor did the- wife Copernicus ſtop here; for, 
after ñying this ſolid foundation of 8 phyſics, 
he began the ſuperſtructure, by ſurmniſing a princi 
of attrachion to be inherent in al er. Thus, in 
refuting the peripatetic notion, that bodies fall to the 
ground, becauſe by a law of nature every thing heavy 
tends to the center of the univerſe (hich they ſuppoſed 
to be in the center of the earth) he obſerved, that We 
earth could not be the center of the orbits of ſeveral | of the 


* Prefat. ad lib. de Reyolut, + Gaſſend. in vita Copernic. 
planet te) 


pee becauſe f the: apparent irregularities of- N 2 


bencej i-acrordimp: ta tbe/e philoſophers, there muſe be more 


reward tvhichrall-bodies mere o gravitate? Ar for rar 


preſervanon; and it is credible that the ſume pu 
inherent in the fun and mon and planets, that thoſerbadkes 
likewiſe may conflanth retain. that round figure" in which 

we debold them x. Farther, Copernicus looked upon 
fun as whe chief governing 
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au therefore: could not be the center of the aniverſe - ö 
centers thanione;;and iF ſa, who could tell the trus center, 


vity, ſays he, I confider it as nothing more than a cer- 
tai natural apputance (appetentia) that the Creator bas. 

ineprefſed pon all the: parts-of matter, in oriler' ta their 
— whiting and:toale/cing-into a globular form, for tbeir 1 | 


overning Power of the earth and. all 
the" other planets; for after placing the great luminary 
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